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INTRODUCTION 


DISSERTATION ABSTRACTS is a vital link in the process of publishing doctoral dissertations, 
since it makes possible the widespread distribution of information concerning the dissertations which 
are published in their entirety on microfilm, microcards, or microprint. 

The degree to which graduate schools in America make use of this publication service deter- 
mines the value of DISSERTATION ABSTRACTS as a bibliographical tool. For its fullest use an 
understanding of the publication procedure is necessary. Briefly this is as follows: 


a. The author submits a carefully typed ribbon copy of the manuscript ready for publication 
without corrections. 


b. He also submits an abstract of 600 words or less, accurately describing the contents of the 
manuscript, as a guide, but not as a substitute for the complete dissertation. 


. Both the abstract and the manuscript must be approved by the candidate’s committee and the 
Graduate Dean as ready for publication. 


. The manuscript is microfilmed and the negative carefully inspected and put in the vault of 
University Microfilms for storage, where it is kept available for purposes of duplication 
upon request. 


. The abstract is printed in DISSERTATION ABSTRACTS, which is distributed, both in this 
country and abroad, to a large number of subscribing libraries as well as to leading abstract- 
ing services. 


The charge for this service is $20.00 irrespective of the size of the manuscript. 


. Anyone, after consulting the abstract and concluding the complete manuscript would be of 
value, can obtain a microfilm copy from University Microfilms at 1 1/4 cents per page, or as 
a paper enlargement at 10 cents per page. 


There are varying degrees of partial participation in this plan available at the option of the insti- 
tution. Titles only will be listed in the index to DISSERTATION ABSTRACTS for a charge of $2.00 
each. When a university wishes to prepare its own negatives according to certain specified standards, 
and have that negative stored at University Microfilms where it will be available for duplication, the 
charge is $12.00, which includes publication and distribution of the abstract and storage of the nega- 
tive. Conceivably certain institutions will wish not only to prepare their own negatives, but to serv- 
ice copies as well in either microfilm, microcard or microprint. In this instance the abstract will 
be printed in DISSERTATION ABSTRACTS, and any requests for copies will be forwarded to the 
servicing institution. Interested institutions should write University Microfilms for further details 
of this service. 

This method separates the two necessary functions of publishing: notification, or the process of 
informing prospective users of the existence and contents of a manuscript and distribution, or the 
furnishing of a copy upon demand. Each of these functions pays its own way, since if no one wishes 
a copy, the investment is small. However, if there is a demand, copies can be produced at current 
book rates. 

It is anticipated that by enlarging the scope of DISSERTATION ABSTRACTS this publication will 
become of increasing value to librarians and scholars as a research tool. If this ideal is to be real- 
ized, close cooperation between sponsoring institutions, doctoral candidates, and University Micro- 
films is of the utmost importance. Now that the service is available to all Graduate schools regard- 
less of the way its candidates publish their dissertations, it is hoped that the goal of a complete 
bibliography of doctoral dissertations may be realized within the next few years. Institutions are 
urged to write for further details. 








Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $1.50 each issue. 


VOL. ISSUE VOL. ISSUE 
7 1 12 


8 2 


10 


A microfilm copy can also be supplied of 
the first 10 volumes at a cost of $46.60. 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
313 North First Street, Ann Arbor, Michigan. Subscription rates are $10.50 
annually, and the single copy price is $1.50. Foreign subscriptions are $11.50. 
Libraries purchasing multiple subscriptions for branches may do so at the re- 
duced rates of $9.00 for the second subscription and $7.00 for the third and 
succeeding subscriptions mailed to the same address. 
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AGRICULTURE, GENERAL 


AN EVALUATION OF MINNESOTA 
FARM PRICE INDEX NUMBERS AND 
RECOMMENDATIONS FOR THE FUTURE 


(Publication No. 11,096) 


Masuda Khan, Ph.D. 
University of Minnesota, 1954 


The purpose of this thesis was to evaluate Minne- 
sota Farm Price Indexes and to make necessary re- 
visions. It was found that the base, 1935-1939, was 
outdated; the weights needed to be changed and new 
products added to the commodity list. Also the cur- 
rent monthly index did not indicate changes in the 
price level from month to month. It only measured 
changes with the average of the corresponding months 
in the base period. 

Revised monthly and annual indexes were, there- 
fore, constructed for the years 1935-1952. Publica- 
tions of the United States Department of Agriculture 
and the Minnesota Crop and Livestock Reporting 
Service provided the data. Included were important 
commodities accounting for 95 percent of the total 
cash income of Minnesota farmers. The commodities 
were divided into four groups: Crops, Livestock, 
Dairy and Poultry. Wheat, corn, oats, rye, barley, 
potatoes, flaxseed, hay and soybeans were included in 
the Crop group; hogs, cattle, calves, sheep and lambs 
in the Livestock group; chickens, eggs and turkeys in 
the Poultry group, while butterfat, wholesale and re- 
tail milk comprised the Dairy group. 

The principal changes in the revised series were: 
the base period was changed to 1947-1951, the weights 
were taken to be the average sales for the 60 month 
base period and turkeys and soybeans were added. 
Laspeyres formula was used as in the current index. 

The annual price index revealed prices were low- 
est in 1939 and slightly higher in 1935-1937, but some- 
what lower in 1938. There was a gradual rise in 
1940, while 1941, 1942 and 1943 were marked by 
sharp increases. In 1944 the price level did not change 
significantly, although the index was slightly lower. 
Prices in 1945 averaged higher than for prior years; 
in 1946 and 1947 there was a rapid rise reaching a 
peak in 1948. Prices suddenly declined in 1949 with 
a slight recovery in 1950. There was a considerable 
rise in 1951, followed by a lower average in 1952. 

The annual indexes exhibited marked variations 
between years and also between groups. The group 
indexes followed somewhat similar trends, yet they 
did not always exhibit similar degrees of rise and 
fall. 

The monthly indexes show December prices for 
six years were the highest, and January prices for 
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four years, in the eighteen year period. During the 
same period the lowest prices were recorded for 
January and December in seven and four years re- 
spectively. 

There was little evidence of any regularity in the 
seasonal period when the index of crop prices was 
high or low. Poultry indexes had a more definite 
trend although some degree of irregularity was ap- 
parent. Indexes of dairy prices were higher during 
winter and lower in spring and early summer. Live- 
stock prices furnish a greater seasonal movement 
with a high in August or September and a low in De- 
cember, January, or February. 

A comparison of the annual current and revised 
series indicated that both followed each other closely 
between 1935 and 1947 except for minor variations. 
However, from 1947 through 1952 the divergence was 
greater. More weights given to crops and less to 
livestock in the revised series accounted for the dis- 
parity in the period 1947 through 1952. Since the 
weights of livestock products were not changed sig- 
nificantly they did not influence the variation. The 
revised series gives more reliable estimates of the 
current price changes, as weights are more in con- 


formity with the existing situation and important 
commodities have been added. 
148 pages. $1.85. MicA 55-368 


THE EFFECTS OF SUBURBANIZATION 
ON LAND USE IN A SELECTED SEGMENT 
OF THE LANSING RURAL-URBAN FRINGE 


(Publication No. 11,146) 


Elon Howard Moore, Jr., Ph.D. 
Michigan State College, 1953 


In recent years the suburban movement has af- 
fected the use of large acreages of agricultural land 
surrounding most cities. Near the city, land often 
has ripened into a higher use for residential and 
commercial sites. Further out this process has just 
begun. 

The main purpose of this study is to appraise the 
impact of suburbanization on land use. An additional 
purpose is to determine its effect on land and house 
values and to discover the community problems 
created. A final purpose is to suggest means for im- 
proving the existing situation. 

Two areas southeast of Lansing, Michigan, were 
studied by means of a block sample in which all 
farmers and rural residents were interviewed. Local 
officials also were contacted. Data on the two areas 
were analyzed and compared. In addition, comparisons 
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were made with census data, and, where applicable, 
statistical tests were applied. 

Those physical, geographic, and population char- 
acteristics presented provide the groundwork for a 
better understanding of the problems of the sample 
areas. The agriculture in this area is typical for 
south-central Michigan. The population was slightly 
older than that of surrounding counties and appeared 
fairly permanently settled. Most rural residents had 
moved to their present location within the preceding 
ten years and worked in the Greater Lansing area. 
Nearly forty percent had never lived in the country 
previously. 

A definite trend in farming was discovered, in- 
dicating that more crops and less livestock were 
- being raised. This was caused, to a great extent, by 
part-time farmers who devoted most of their land to 
row crops and small grains. Furthermore, on many 
farms, beef was replacing other livestock. Future 
plans of the farmers indicated that these trends 
would continue. Also, an increase in suburbanization 
was indicated by the intention of several farmers to 
subdivide their land. In addition to many farms being 
operated at less than maximum efficiency, there was 
evidence that the soil on others was being “mined” 
prior to their sale for residential purposes. 

Loss of agricultural land in the areas through 
idleness and through land going into rural residences 
was the equivalent of 13 farms of 160 acres each. 
Projecting this to the entire Lansing fringe, approxi- 
mately 600 farms of this size possibly have gone out 
of production. 

Housing of a higher value was generally located 
either near the main highway or one of the local com- 
munities. Building acreage values were higher in 
those regions near these suburban influences, while 
rental values were higher in the area closest to 
Lansing. The first acres subdivided from a farm 
usually sold for a lower price than later ones. 

The principal community problems created by 
this suburban movement were related to sanitation, 
transportation, roads, schools, land values, and 
taxes. Methods used to combat these problems in- 
cluded zoning, building codes, and deed restrictions. 
Although zoning was used by only one of the three 
townships studied, all three could have used more 
effective means of control. 

A Lansing Metropolitan Planning Commission is 
proposed as a solution to the suburban problem. 

234 pages. $2.93. MicA 55-369 


NITRATE CONTENT AND HYDROGEN-ION 
CONCENTRATION OF SOILS AND 
NITROGEN CONTENT OF OAT PLANTS 
AS AFFECTED BY RATES OF LIMING 


(Publication No. 11,111) 


Gen Ogata, Ph.D. 
University of Minnesota, 1954 


Adviser: A. C. Caldwell 


A fertilized and unfertilized Skyberg silt loam 
soil was limed at 2, 4, 8 and 16 tons per acre to 
study the effects of lime on soils and crops grown 
thereon. This investigation describes some aspects 
of the above study, viz: the effect of rates of liming 
on the nitrate content and hydrogen-ion concentration 
of soils; the effect of rates of liming; the effect of 
phosphate and potash; and nitrogen, phosphate, and 
potash on the per cent nitrogen content of oat plants. 
Soil samples were taken from 0- to 6-inch, 6- to 
12-inch, and 12- to 24-inch depths at intervals each 
year for four years. Oat plant samples were taken 
at intervals each year for two years and in some 
cases during the third year. All data were analyzed 
statistically. 

The nitrate content of the surface six inches of 
fallowed soils when limed was higher than that of the 
unlimed every year during the three years that fal- 
lowing was practiced but significant increases were 
attained only during the first year. Applications of 
lime larger than 4 tons per acre were no better than 
this rate. The nitrate content of the 6- to 12-inch 
and 12- to 24-inch depths of soils limed at 4, 8, and 
16 tons per acre was higher than the unlimed, usually. 

During the first year of fallow the nitrate content 
of the surface foot of soil started at a low point in the 
spring and rose gradually, reaching a maximum in 
September. In the second year of fallow the nitrate 
level started at about the high point reached the pre- 
vious year and continued upward, generally. 

There was no significant difference in nitrate con- 
tent of cropped soils, limed and unlimed. 

The pH of the surface six inches of fallowed soils 
when limed was significantly higher usually than that 
of the unlimed soils. Large increases in pH were 
effected by light applications of lime. On the whole, 
none of the liming rates was significantly better than 
any other liming rate. The pH of the 6- to 12-inch 
depth of the limed soils was higher in most cases 
than the unlimed but no appreciable increases were 
effected until large amounts of lime were applied. 
The effect of the lime on the pH of the 12- to 24-inch 
depth was less evident. Variations in pH throughout 
a given season increased with depth in the soil. 

The effect of lime on the pH of 0- to 6-inch depth 
of cropped soils was similar to the results found on 
fallowed soils. The effect of lime on the pH of the 
lower depths was not as well defined as it was in the 
case of fallowed soils. A progressive increase in 
pH with increasing rates of liming was not always 
observed. The trend and extent of pH fluctuations 
from spring to fall was similar to that found in fal- 
lowed soils. 
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Observations over a two-year period showed that 
liming fertilized and unfertilized soils at the rate of 
2 to 8 tons per acre may bring about increases in the 
nitrogen content of oat plants as much as 0.2 per cent. 
Oat plants grown on land fertilized with phosphate and 
potash usually had less per cent nitrogen than the 
unfertilized. The application of complete fertilizer of 
the ratio 2-1-1 significantly increased the per cent 
nitrogen content of oat plants above that of the un- 
fertilized, usually. 126 pages. $1.58. MicA 55-370 


AGRICULTURE, ANIMAL CULTURE 


THE EFFECT OF CURING METHODS 
AND TIME OF CUTTING UPON THE 
FEEDING VALUE OF FORAGES 


(Publication No. 10,575) 


Julio Hernan Caballero Delpino, Ph.D. 
Cornell University, 1954 


Based on the results of recent research at Cornell 
and elsewhere, these experiments have been conducted 
to provide more information on the effects of different 
methods of harvesting the hay crop at two stages of 
maturity on dry matter losses during harvesting and 
storage and on feeding value. Also, they provide in- 
formation on whether or not increased amounts of dry 
matter in forages will be consumed by dairy cows 
from a combination of silage and hay compared with 
either fed as the only roughage. In addition, data are 
given on the potentials of high quality forages in re- 
placing the more expensive nutrients in concentrates. 

Two years of experiments were conducted to com- 
pare the feeding value of a mixed timothy-grass-leg- 
ume forage harvested by three different methods. 
Part of the crop was cut early for silage (wilted) and 
barn- dried hay (without heat); the remainder was 
harvested one month later as field-cured hay. 

Each roughage was tested for its feeding value 
when fed as the only roughage and when fed as a 
combination of early-cut silage and early-cut barn- 
dried hay. In addition, each forage or combination 
was fed with two different levels of concentrates 
(1 pound of grain for each 4 pounds of milk and 
1 pound for each 6 pounds of milk). Two change-over 
design feeding trials with 24 cows were conducted 
with the forages, determining their value for milk 
production, and their effect on the vitamin A potency 
of milk and in blood plasma. The three kinds of 
roughages were also tested for digestibility in two 
trials. 

During the two harvestings the forages were put 
in the barn or silo without any serious rain damage. 
As a result, the hays produced and fed in these ex- 
periments were of very good quality and some sam- 
ples of field-cured hay were graded as high as the 
early-cut barn-dried hay. 


The two years’ work comparing the dry matter 
losses in barn-drying and ensiling indicate that the 
barn-drying method may result in greater preserva- 
tion of dry matter per acre than ensiling. 

At the time of feeding, the barn-dried hay con- 
tained the highest percentage of protein of the three 
roughages, followed in order by the early-cut silage 
and field-cured hay. The early-cut silage had a con- 
sistently higher carotene content at the time of stor- 
age and when fed than either of the hays; the barn- 
dried hay had a markedly higher carotene content 
than the field-cured hay. The digestibility of the dry 
matter was much higher for the early-cut crops than 
for the late-cut field-cured hay. 

The results of the feeding trials indicate that sig- 
nificantly more 4 per cent F.C.M. was produced when 
the early-cut crops were fed either in the form of 
hay or silage, or in combination, than when fed the 
late-cut field-cured hay. However, the cows on the 
hay-crop silage consumed less dry matter per day 
than the cows on either of the two types of hay. The 
combination of early-silage and barn-dried hay did 
not result in a higher consumption of dry matter than 
the barn-dried hay fed alone. 

Under the conditions of this experiment the two 
levels of grain fed did not influence significantly 
either the dry matter intake from the different rough- 
ages or the milk yields. 

Body weights of the cows were fairly well main- 
tained on the two different types of hays and the com- 
bination of early silage and barn-dried hay. The cows 
lost weight rather consistently each year when fed the 
early-cut silage. 

There was a direct relationship between the caro- 
tene intake from the different roughages and the 
vitamin A potency of the milk fat and the carotene 
and vitamin A content of the blood plasma. 

If the curing conditions approach normal, the re- 
sults show that more milk per acre can be produced 
with early-cut barn-dried hay or silage than with 
late field-cured hay. 

107 pages. $1.34. MicA 55-371 


THE EFFECTS OF DIFFERENT PLANES 
OF NUTRITION UPON THE RATE AND 
EFFICIENCY OF GAINS AND THE 
YIELD AND QUALITY OF THE 
CARCASSES OF SWINE 


(Publication No. 11,079) 


Frank Melvin Crane, Ph.D. 
University of Minnesota, 1954 
Adviser: Evan F. Ferrin 
A study was designed to explore the possibilities 
of reducing the amount of lard produced per pig by 
varying the plane of nutrition. Three trials were 
conducted involving 145 Duroc, Chester White, and 


Poland China pigs during 1949 and 1950. Two trials 
were conducted on pasture and a third in drylot. The 
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pigs were full-fed during the early growing period 
(up to 50 pounds) to permit maximum development of 
the early developing tissues (i.e. bone and lean). 
Thus, the general plan of the three trials was tostart 
controlling feed intake of the pigs after the early 
growing period. 

Four methods of feeding were followed. The pigs 
in lot 1 (HH) served as the controls and were full-fed 
throughout the entire experiment. The pigs in lot 2 
(HL) were full-fed from the starting weight until the 
lot averaged 140 pounds in weight. At this weight the 
pigs were restricted to a daily ration of approximate- 
ly three per cent of the body weight. This is approx- 
imately three-fourths of a full feed. The pigs inlot3 
(LH) were restricted during the first period of the 
experiment and then self-fed during the last period. 
Lot 4 (LL) pigs were fed the restricted ration through- 
out the entire experiment. The pigs were slaughtered 
when they weighed 225 pounds. 

The effects of different planes of nutrition upon 
the rate and efficiency of gains were studied. Car- 
cass measurements, iodine numbers, carcass firm- 
ness scores, fat to lean ratios, and actual yield of the 
wholesale pork cuts were used in evaluating the ef- 
fects of varying the plane of nutrition upon the yield 
and quality of the carcass. An attempt was made to 
study some of the changes which occur in the backfat 
of the growing pig. An evaluation was made of some 
of the present day predictive methods for carcass 
value. 

Swine can be grown at predetermined rates in 
order to favor the development of lean tissue and to 
retard the development of fat tissue. Swine fed ata 
rate of only three-fourths of a full-feed from weaning 
to market weight produced carcasses with 2.24 per 
cent more of the five primal cuts and 2.63 per cent 
less of the fat cuts. The leanest cuts of the five 
primal group, the Boston butt, and the loin showed the 
largest increase in yield. A reduction of 2.63 per cent 
in the yield of fat cuts means 5.88 fewer pounds of fat 
per carcass. Three-fourths of a full-feed is adequate 
to insure the development of healthy, thrifty pigs. 

The pigs in these trials receiving only three- 
fourths of a full-feed produced a unit of gain with 
18.4 per cent less feed than full-fed pigs. This rep- 
resented a saving of 132 pounds of feed per pig. 

Restricting feed intake reduces the daily rate of 
gain and consequently increases the length of the 
feeding period. The (LL) groups needed an additional 
32 days to reach the desired market weight. The (LL) 
groups also produced carcasses with a lower dress- 
ing percentage. Part of the decrease in dressing per- 
centage was due to a greater shrinkage of these car- 
casses. In this study none of the carcasses from the 
(LL) groups lacked firmness to the extent that they 
were classified as inferior carcasses. However, if 
a limited feeding program is to be followed, it must 
be carefully controlled. When the consumer is ready 
to pay a small premium for a quality product, the 
disadvantages of a limited feeding program for swine 
could be overcome. 


231 pages. $2.89. MicA 55-372 


EFFECTS OF AUREOMYCIN AND 
ARSANILIC ACID ON NITROGEN 
BALANCE IN PIGS 


(Publication No. 11,119) 


Joseph M. Russo, Ph.D. 
University of Minnesota, 1954 


Aureomycin or arsanilic acid added to a ration of 
natural feed-stuffs containing approximately 12 per 
cent protein and fed to barrows in the weight range of 
approximately 50-125 pounds yielded the following 
results: 

(1) A significantly positive effect on nitrogen re- 
tention from the addition of arsanilic acid at the 30, 
60, and 90 gms./ton levels in four trials where dif- 
ferent pigs were used for each trial and where the 
animals on any one of these trials were non-litter- 
mates — the ration containing 60 gms. of arsanilic 
acid/ton of feed produced a slightly greater increase 
in nitrogen retention than did either of the other two 
levels. 

(2) A study of the excretion of arsenic in the feces 
and urine during and after the feeding of arsanilic 
acid indicated that the daily excretion of arsenic 
reached daily feeding levels in the three days of post 
arsenic feeding which were included in this test. 
Thus, it appears that the cessation of arsenic feeding 
was followed by a rapid decrease of retained arsenic 
from the various tissues of the body. 

(3) Three additional nitrogen balance trials run 
with littermate Chester-White barrows indicated an 
insignificant effect on nitrogen retention from the 
addition of arsanilic acid to the ration previously 
mentioned. However the tendency appears to have 
been one in favor of the addition of arsanilic acid, 
especially at the 60 gms./ton of feed level. 

(4) In a series of three trials with two littermate 
Chester- White barrows, the addition of aureomycin 
to the ration at the rate of 10 gms./ton of feed caused 
a significant increase in per cent nitrogen retained. 

(5) Ina series of three trials with two non-litter- 
mate Chester- White barrows, the addition of aureo- 
mycin at the rate of 20 gms./ton of feed caused an 
increase in per cent nitrogen retained but the increase 
was not quite significant at the 5 per cent level. 

(6) In a series of four trials with two littermate 
Chester- White barrows the effects of nitrogen reten- 
tion from the addition of aureomycin at the rate of 
20 gms./ton of feed were measured. The two animals 
consumed each of the two rations for two trials out of 
four and a period of 11 days was allowed to pass be- 
fore collections were made when the rations of the 
animals were changed. Under these circumstances it 
was found that there was a highly significant increase 
in percentage of nitrogen retention from the addition 
of aureomycin to the ration. 

(7) The same conditions imposed upon the animals 
noted in the previous paragraph were imposed on two 
other littermate Chester- White barrows except that 
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in this case the variable was arsanilic acid at the 
rate of 60 gms./ton of feed. A highly significant in- 
crease in percentage of nitrogen retention was real- 
ized from the addition of arsanilic acid. 

(8) A study of physically fractionated feces indi- 
cated that under the experimental conditions imposed 
on the pigs, the major cause of decreased fecal nitro- 
gen realized from the addition of aureomycin or ar- 
sanilic acid to the ration appears to have been asso- 
ciated with a decrease in bacterial nitrogen. 

(9) The addition of aureomycin or arsanilic acid 
to the ration of pigs had little or no effect on their 
water balance. 

(10) The positive effects of nitrogen retention 
from the addition of aureomycin or arsanilic acid to 
the ration of pigs can be ascribed to the resultant 
decrease in both fecal and urinary nitrogen. 

97 pages. $1.21. MicA 55-373 


SOME FACTORS INFLUENCING THE PERCENTAGE 
OF NON-RETURNS OF DAIRY BULLS 
IN ARTIFICIAL BREEDING 


(Publication No. 11,153) 


Bhalchandra Tanaji Sangle, Ph.D. 
Michigan State College, 1953 


The breeding and semen collection records of 
bulls belonging to Michigan Artificial Breeders 
Association were analyzed for a period of about a 
year inorder to study some of the factors influencing 
the percentage of non-returns. The factors studied 
were age of semen, bull, breed, month and season of 
breeding, registered and non-registered females. 

The data were compiled by IBM machines and 
analyzed yielding following results: 

In general, the yearly percent of non-returns for 
bulls and for breeds declined as age of semen ad- 
vanced from 1 to 5 days. Hence semen should be 
used as fresh as possible. 

Bulls as well as breeds varied widely in the de- 
cline of percent of non-returns for day-to-day storage 
of semen from 1 to 5 days. 

The over-all yearly percent of non-returns was 
the highest for Angus and was the lowest for Red 
Dane breed. Holstein ranked 2nd whereas Jersey 
ranked 3rd to Angus in percent of non-returns. 

The over-all yearly percentages of non-returns 
for dairy bulls for 1, 2, 3, 4, 5-day-old semen were 
69.59, 63,05, 56.20, 51.54 and 50.84 percent, re- 
spectively. 

In Red Dane, the percent of total services for 
1-day-old semen was markedly low compared to 
other breeds. 

The percent of non-returns was lowest in May for 
Holstein. It was lowest in August for Guernsey, 
Jersey and Red Dane, whereas for Angus, it was 
lowest in September. 

For all dairy breeds, the percent of non-returns 
was the highest in fall whereas it was highest in 
spring for Angus. For Holstein and Red Dane, the 


percent of non-returns was the lowest in winter 
whereas for Guernsey and Jersey, it was lowest in 
summer. 

The weighted average of percent of non-returns 
with 1-day-old semen was 10.9% greater in 1st serv- 
ice registered females than lst service non-regis- 
tered females. 

The number of females inseminated with a day’s 
collection of semen for a bull was the highest in 
Holstein breed. 

Concentration of semen was the highest in Jersey 
breed. Semen volume, sperm concentration, percent- 
age of sperms alive in non-stored semen and pro- 
gressive motility of sperms in non-stored semen 
were higher in dairy bulls than the Angus bulls. 
However, the raw semen movement was lower than 
Angus bulls. 

A highly significant positive correlation was 
found between raw semen movement and progressive 
motility of sperms in non-stored semen (r = +0.1465). 

A highly significant (1% level) positive correlation 
was noted between each of the following semen char- 
acteristics and percent of non-returns: 

Raw semen movement (r = +0.195) 

Percentage of sperms alive in 4-day-old re- 
examined semen (r = +0.1262) 

Concentration of sperm per 1/1000 cubic mm. of 
diluted semen (r = +0.1213) 

Progressive motility of sperms in non-stored 
semen (r = +0.0884) 

Observations on progressive motility of sperms 
either in 3-day or in 4-day-old re-examined semen 
seem to be of very little use in predicting the per- 
cent of non-returns. 


109 pages. $1.36. MicA 55-374 
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YIELD AND MINERAL COMPOSITION OF 
ALFALFA AND LADINO CLOVER AS 
INFLUENCED BY IONIC INTERACTIONS 
USING SPLIT-ROOT TECHNIQUES 


(Publication No. 10,576) 


Murray Drayton Dawson, Ph.D. 
Cornell University, 1954 


The study deals with the favorable response ob- 
tained in the growth of legumes by liming an acid 
soil and also the importance of calcium as a nutrient, 
particularly, the inter-relationships between calcium, 
manganese and phosphorus within the plant. 

The attempt was made to use a technique in which 
cations could be supplied to the plant without involving 
their addition to the soil. In this way the inter-action 
of the ions in the plant could be separated from their 
chemical reactions within the soil. Thus it was pos- 
sible to get some evidence as to the role the plant 
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plays upon the addition of calcium and manganese and 
the inter-reactions between these and other ions. 

Since both alfalfa and Ladino responded to phos- 
phorus, magnesium and calcium when one sector of 
the roots was grown in an untreated acid Mardin 
soil, it was interpreted to mean that each of these 
nutrients was limiting the growthof thecrop. Alfalfa 
gave a significant response to the inclusion of calcium 
ion in nutrient solution even after liming, suggesting 
a possible inhibition or antagonism in the soil offered 
by manganese preventing the uptake of calcium ions 
of the plant. 

The study of the reciprocal relationships between 
calcium and manganese in the soil and in the plant 
indicated the following: 


1. Ladino yield tended to decrease with the addi- 
tion of gypsum. 


. The addition of lime to the soil increased dry 
matter yields significantly; the greatest re- 
sponse from lime was from the nutrients less 
calcium treatments. 


Plants grown on the gypsum treated soils were 
higher in manganese content than the plants 
grown on untreated soil. 


. The influence of the calcium ion either supplied 
by lime or included in the nutrient solution 
favored root growth. 


The phosphorus content was higher in plants 
grown on the gypsum or untreated soils than 
on the lime treated soils. 


. The highest calcium content was recorded in 
those treatments which received both lime and 
gypsum applied to the soil. 


. The limed and limed plus gypsum treated soils 
produced plants significantly lower in manga- 
nese. 


. The highest plant manganese contents were 
recorded in plants which received full nutrients 
less calcium supplied to the terminal roots. 
This was interpreted as an indication of a cal- 
cium/manganese antagonism acting within the 
plant. 


The effects of high intake of manganese in the 
plant on the phosphorus metabolism and resultant 
yield were studied: 


1. At high concentrations of manganese in the 
nutrient solutions, roots showed browning and 
high manganese content. 


. High manganese content was often associated 
with relatively high phosphrus indicating pos- 
sible immobilization of phosphorus at the 
roots. 


. High concentrations of manganese in the nutri- 
ent solution appeared to have adverse effects 
on yield of tops and roots and on the extent of 
root nodulation. 


4. There was a 50 per cent drop in the sugar 


content from the plants supplied with full nutri- 
ents containing normal manganese and full 
nutrients containing 108 ppmMn. 


The general conclusion is that phosphorus, calci- 
um and magnesium appear to be unavailable in the 
Mardin silt loam. Excess manganese in the nutrient 
solution effects plant growth in probably several ways. 
In particular, there is evidence of interference in the 
phosphorus- metabolism of the plant when high in 
manganese: of increased uptake of manganese in the 
absence of the calcium ion within the plant: of an 
adverse effect in the root of development of Ladino 
clover. 132 pages. $1.65. MicA 55-375 


INHERITANCE OF STEM RUST REACTION 
IN DURUM AND EMMER CROSSES WITH 
PARTICULAR REFERENCE TO RACE 15B 


(Publication No. 11,090) 


Ruben Martin Heermann, Ph.D. 
University of Minnesota, 1954 
Adviser: E. R. Ausemus 

Stem rust has been a very destructive disease in 
the durum wheat crops since 1950 when race 15B be- 
came established in the Great Plains of North Amer- 
ica. All of the available commercial wheat varieties 
were susceptible to this race. Only a few varieties 
and selections of durum and emmer were known to be 
resistant to race 15B at the end of the 1950 season. 

The inheritance of rust reaction in the seedling 
and adult stages was studied in fourteen crosses in- 
volving Khapli emmer, three selections from Khapli 
x durum crosses, Stewart, C. I. 3255, P.I. 94701, 
and R.L. 1714. 

The seedling resistance from Khapli emmer was 
controlled by two dominant factors, Aand B. A alone 
produced a type X reaction and B alone produced a 
type 2 reaction. The presence of both factors pro- 
duced the highly resistant reaction of Khapli. 

The seedling reaction from C.I. 3255, P.I. 94701, 
and R.L. 1714 was monofactorial in crosses with 
Stewart. The factors from these durum varieties 
were allelic. The factor E* from C.I. 3255 and 
P.I. 94701 was partially dominant. The factor e from 
R.L. 1714 was nearly recessive. 

A and B from Khapli and the E alleles from the 
durum varieties are independently inherited. 

Adult resistance from Khapli emmer was controlled 
by four independent factors. The genotype for Khapli 
was AABBccdd. The dominant C from Stewart was 
partially epistatic to A and B. D had an additive ef- 
fect for susceptibility with A, was partially epistatic 
to A, and had no effect on the expression of B. 

The mode of inheritance for adult reaction from 
C.I. 3255, P.I. 94701, and R.L. 1714 was the same as 
for the seedling reaction which has already been 
described. 
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The F2 segregation for adult reaction in crosses 
of Khapli with C.I. 3255 and R.L. 1714 indicated the 
E factors were not allelic with any of the factors 
from Khapli emmer. 

In Khapli emmer, the A and B factors for seedling 
resistance were either the same as or closely linked 
with the A and B factors for adult resistance. The 
adult resistance factors c and d had no expression in 
the seedling stage. 

Resistance in the seedling and adult stages from 
C.I. 3255, P.I. 94701, and R.L. 1714 was conditioned 
by the same gene in each of these varieties. 

59 pages. $1.00. MicA 55-376 


DEVELOPMENTAL MORPHOLOGY OF 
CROWN AND TAPROOT IN ALFALFA 
PLANT AND CHANGES ACCOMPANYING 
SECONDARY GROWTH 


(Publication No. 10,501) 


Kazys Charles Labanauskas, Ph.D. 
University of Illinois, 1954 


The alfalfa plant is one of the most important 
forage plants in the United States. It has the highest 
feeding value of all commonly-grown hay crops. How- 
ever, the anatomical and morphological development 
of the taproot and crown, the perennial parts of the 
plant, and changes that take place during secondary 


growth have received comparatively little attention. 

The main object of this research was to describe 
the normal development of the taproot and crown 
from seedling to maturity, to observe the effects of 
injuries upon the normal morphological development, 
and to note the changes that take place within the plant 
accompanying secondary growth. With this informa- 
tion, it should be possible to determine the disturb- 
ances in the structure of the plant caused by mowing, 
pasturing, and winter injuries. 


MATERIALS AND METHODS 


Ranger alfalfa, the botanical material, used for 
this study was obtained from the Agronomy South 
Farm, Champaign- Urbana, Illinois. 

Taproots and crowns of alfalfa plants were col- 
lected for anatomical and morphological studies at 
different growth stages. The ages of the collected 
specimens varied from 5 days to 3 years old. 

Temporary preparations were satisfactory for 
some phases of the histological work, but for the 
finer structures, paraffin sections were necessary. 
Older material was so woody, that it was impossible 
to cut on the rotary microtome. Some modifications 
in ordinary paraffin method had to be made on ma- 
terial older than 60 days. The paraffin blocks were 
submerged in a 1 per cent detergent solution called 
(Joy) for 48 hours with the exposed portion of the 
embedded specimen on the same plane on which the 
specimen was to be cut, and it was then transferred 
to a solution of 30 per cent glacial acetic acid in 


70 per cent ethanol for 48 hours, followed by exposure 
2 days in air at 100 per cent relative humidity at 
25°C for 48 hours, and finally a 48-hour exposure at 
10°C and a relative humidity of 100 per cent. 

The staining reaction of the plant varied with the 
different age groups. With the youngest plants, 1 per 
cent safranin stain in 50 per cent ethanol and 0.5 per 
cent fast green in 95 per cent ethanol alcohol gave 
best results. For material older than six months, 
combination of Heidenhain’s Iron Hematoxylin and 
Bismarck Brown Y. gave the clearest differentiation 
of tissues in most cases. 


EXPERIMENTAL RESULTS 


The embryo in an alfalfa seed has three meristem- 
atic tips. Two of them are enclosed between the 
cotyledons and the third one is root meristem. The 
hypocotyl is the elongated portion below the cotyledons 
which after 5 days carries out the cotyledons above 
the ground. 

A transverse section cut 300 microns from the 
root tip of five-day-old seedlings showed differen- 
tiation of the stelar elements. The root promeristem 
formed a triarch protostele of the exarch type. 

The differentiation of primary xylem elements be- 
gan with cells situated near the pericycle. The outer 
layer of the stele consisted of a single row of peri- 
cyclic cells which was surrounded by endodermal 
cells. 

Secondary growth in diameter of the root is ap- 
parent in sections cut three centimeters from the 
tip of the root of 20-day-old seedlings. In an older 
root, the triarch configuration becomes obscured and 
a complete vascular cylinder of xylem and phloem is 
formed. A parenchymatous ray extends outward from 
each of the original protoxylem area; secondary rays 
also occur in the xylem and phloem. Secondary xylem 
is first formed in angles between the primary xylem 
lobes. In slightly older portions of roots the cambium 
becomes circular and secondary growth then becomes 
quite uniform around the periphery of the xylem. 

Changes accompanying secondary growth in the 
hypocotyl are very much like those in the taproot. 
The main difference is that the endodermis of the 
hypocotyl lacks Casparian strips, and that it is not 
uniformly distant from the xylem, particularly at 
those places where the cotyledonary traces are sep- 
arated from the central cylinder. 

The crown is not a definite morphological struc- 
ture, but it is the perennial part of the alfalfa stem 
which is derived from the meristem of the plumule 
and the buds in the axils of the cotyledons. Thecam- 
bium is very active in the crown at the base of the 
stem, especially in the first axillary stems which 
form the large crown branches. The outer structure 
of the crown appears to function in many ways like a 
root, except that it is able to form buds from which 
new shoots develop. 

The phellogen is initiated by periclinal divisions 
of pericyclic cells. The first periclinal division in 
a given cell forms two apparently similar cells. Fre- 
quently the inner of these cells divides no further and 
is then regarded as a phelloderm cell, while the outer 
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one is the phellogen cell with the capability of further 
division, thus producing the phellem. 

Appearance of dead tissue in the crown of older 
alfalfa plants is a natural development. This phe- 
nomenon is due to the death of the aerial stems at 
the end of each growing season. These dead areas 
do not prevent the growth of new tissues on the out- 
side of the crowns. When a large areaof parenchyma 
remains in the crown or hypocotyl, a cork cambium 
is formed and walls off the nonliving area. 


DISCUSSION AND CONCLUSIONS 


This study of the morphological development of 
the taproot and crown, and changes accompanying 
secondary growthof Medicago sativa L., has revealed 
several previously overlooked features. 

The emerged radicle has an open type of pro- 
meristem, with a common transverse meristematic 
tissue which extends across the apex of the root. 
Divisions of the marginal portion of the transverse 
meristem contribute to the lateral region of the cap 
and also bring about the formation of the dermatogen 
and periblem initials. 

The stele of the primary root is an exarch proto- 
stele of the triarch type and is surrounded by an 
endodermis. The pericycle at an early stage consists 
of one layer of parenchyma cells. 

The protostele of the primary root extends several 
millimeters into the hypocotyl before a development 
of a siphonostele. 

The phellogen arises in the pericycle and remains 
slightly active until the plants are almost two months 
of age. During the first season it forms several lay- 
ers of secondary cortical cells and a layer of cork 
three or six cells thick. 

The contraction of root and hypocotyl in alfalfa 
plant is primarily due to the expansion of parenchyma 
both radially and tangentially, which separates the 
vascular strands of the stele and forces them into 
sinuous course, resulting in the shortening of the 
strands, which in turn compresses the outer tissues 
and results in a general contraction. 

The crown is not a definite morphological struc- 
ture. It is the upper portion of the hypocotyl, plus 
its outgrowths consisting of the first leaf of the 
aerial shoots from the buds in the axils of the coty- 
ledons and from the plumule. 

Examination of injured portions of root and crown 
shows that newcork cambium forms in the secondary 
phloem. The differentiation of phellogen derivatives 
into cork is affected by the environmental conditions. 

The death and decay of the tissues of the crown 
are not always attributed to external injuries. These 
dead areas do not prevent growth of new tissues on 
the periphery of these crowns. 

Cork is the protective tissue replacing the epi- 
dermis when it is killed and sloughed off. In the 
hypocotyl of alfalfa plants, the appearance of cork 
cambium was first observed at 20 days of age, and 
in root 30 days old. 

The initial periderm develops inroots and crowns 
during the first year of growth, usually after the 
primary elongation is completed. The periderm 








arises almost at once around the periphery of the 
root and crown. Diseases and other factors may 
upset the normal pattern of periderm development, 
either by delaying or hastening its appearance, or 
inducing the formation of deeper periderms when the 
plant normally develops only superficial ones. 

93 pages. $1.16. MicA 55-377 


A STUDY OF REST PERIOD 
IN THE LATHAM RASPBERRY: 
ENVIRONMENTAL CONDITIONS WHICH AFFECT 
THE REST PERIOD AND THE RELATIONSHIP 
OF REST TO WINTER HARDINESS 


(Publication No. 11,098) 


Robert C. Lamb, Ph.D. 
University of Minnesota, 1954 


In this study an attempt was made to determine 
the beginning, intensity, and duration of the rest 
period of the Latham raspberry. The influence of 
certain environmental conditions on these phases of 
the rest period was investigated, as was the relation- 
ship between rest period and resistance to injury by 
low temperatures. 

In general, the growth response of canes exposed 
to conditions suitable for growth was used to deter- 
mine the state of rest. It was found, however, that 
the number of days exposure to growing conditions 
required to start growth was a better measure of rest 
period than was the percent of the buds which were 
growing after exposure to growing conditions for 
three weeks. The size of sample necessary to give 
consistent results was studied. There were no sig- 
nificant differences between duplicated five-cane 
samples consisting of the top 25 buds. 

Some evidence was secured to the effect that rest 
period began in the Latham raspberry about the time 
that growth ceased. The time of cessation of growth 
was Observed to be chiefly a response to tempera- 
ture. At its maximum, rest period in the Latham 
raspberry is very intense, since samples were kept 
in conditions suitable for growth for as long as five 
months without any growth starting. The time of the 
end of rest varied widely from year to year. In these 
experiments, rest ended between January 1 and Feb- 
ruary 2, or approximately 117 to 149 days from the 
time of cessation of growth. 

The effect of dormant season temperatures on the 
breaking of rest was investigated. The summation of 
days 45° F. or below proved to be the most consistent 
measure of the chilling requirement for the breaking 
of rest in the Latham raspberry. Controlled temper- 
ature experiments demonstrated that temperatures 
in the range of 34° F. to 40° F. are effective in the 
breaking of rest, and that temperatures below freez- 
ing were less effective. 

Different rates of application of nitrogen fertilizer 
were shown to have little or no effect on the time of 
the cessation of growth or on the time of the end of 
rest. Similarly varying the daylengths to which potted 
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plants were exposed in the growing season apparently 
had no effect on the time of the beginning or end of 
rest. 

A histological study of raspberry buds was made 
throughout the rest period. No visible changes were 
found to occur in buds sampled from the middle of 
September until after the rest period has been bro- 
ken. No mitotic figures were seen in sections of 
buds from canes which were exposed to growing con- 
ditions for two weeks prior to sampling the buds. 

The effect of rest period on the loss of the cold 
resistance of raspberry buds was studied by exposing 
canes to controlled low temperatures. Canes which 
were held at approximately 60° F. for 2 and 4 days 
were frozen at the same time as those taken directly 
from the field. Little injury to the buds of a severe 
type was found before the rest period was ended. 
However, after the rest period was over some severe 
injury was found in all treatments. Storage at 60° F. 
prior to freezing increased the amount of injury 
markedly. 125 pages. $1.56. MicA 55-378 


STUDIES ON RING ROT OF POTATOES 
(Publication No. 11,100) 


Charles Eldon Logsdon, Ph.D. 
University of Minnesota, 1954 


Adviser: C. J. Eide 

Attempts were made to infect potato seed pieces 
with Corynebacterium sepedonicum by rubbing them 
on baskets, bags, pickers’ gloves and other objects 
usually regarded as responsible for the contamina- 
tion of certified seed. None was infected. Neither 
was the organism transmitted by feeding rats or 
their feces. 

In controlled experiments most of the bacteria in 
ooze from infected tubers died within 4 weeks on 
wood or burlap at either high or low humidities and 
at temperatures ranging from 23° to 70°F. A rela- 
tively few survived these conditions for as long as 
117 days in sufficient numbers to infect seed pieces. 
It is apparent that accidental contaminations may be 
due to such infrequent survivors and that they are 
difficult to trace because of their infrequency and 
because a certain minimum number of bacteria are 
necessary to infect. 

A certain concentration of cells of C. sepedoni- 
cum, depending upon the isolate, are necessary for 
renewed growth in new cultures on sterile laboratory 
media. To find the minimum number of cells neces- 
sary to cause infection, seed pieces were dipped in 
suspensions of bacterial ooze ranging in concentra- 
tion from 0.8 grams in 2 gallons of water to 0.8 grams 
in 54 gallons. Only slight reductions in percentage of 
seed pieces infected resulted from such dilutions of 
inoculum from several varieties. A more marked 
reduction was apparent when the inoculum was taken 
from Red Warba or Green Mountain varieties. 

The symptoms of ring rot differ but little in most 








varieties; but of the varieties studied, symptoms 
were least apparent on Teton. That this may be due 
to a slower movement of the bacteria in plants ofthat 
variety is apparent from:-the lower percentage of in- 
fected plants producing tubers with visible symptoms 
at harvest time. 

When inoculated seed pieces were planted at in- 
tervals from May to July, fewer infections resulted 
from the later plantings. This may have been due to 
the higher temperatures of midsummer, because in 
greenhouse tests, soil temperatures of 31°C. or above 
seemed to inhibit symptoms as well as the movement 
of the bacteria in the plant. Soil temperatures from 
19°C. to 28°C. were about equally favorable for the 
disease, but at 16°C. there was a reduction of symp- 
tom intensity and the number of stems with bacteria. 
However, the number of tubers infected at 16°C. was 
not significantly lower than at 19° to 25°C. Differ-. 
ences in storage temperatures did not appreciably 
affect the development of the disease in the tubers. 

Fusarium spp. isolated from rotting potatoes sup- 
pressed the symptom intensity of ring rot somewhat 
when the soil was infested with the Fusarium. It is 
possible that Fusarium and other soil fungi may re- 
duce the prevalence and severity of the disease in 
the field. 

Gram positive bacteria which could be distin- 
guished from C. sepedonicum only by a slight differ- 
ence in colony color on agar and by their ability to 
ferment rhamnose, were found in slightly frosted 
potato stems. This indicates that the gram stain 
which is used to confirm diagnosis of ring rot may 
not be reliable under certain conditions. 

63 pages. $1.00. MicA 55-379 





INHERITANCE OF FOLIAGE 
LEAF NUMBER IN MAIZE 


(Publication No. 10,516) 


Harihar Nath Mehrotra, Ph.D. 
University of Tlinois, 1954 


INTRODUCTION 


Morphological development of the corn plant has 
received considerable attention in order to better 
understand some of the complex hereditary charac- 
ters involved in yield and other agronomic characters. 
Very little attention has been paid in the past to studies 
of the foliage leaf number in maize. The purpose of 
this work was to study the manifestations of this char- 
acter in a number of inbred lines, and, if possible, to 
determine the mode of its inheritance. Since a de- 
tailed search of the pertinent literature revealed lit- 
tle information on this character, much of the work 
reported here was necessarily of an exploratory na- 
ture. 


MATERIALS AND METHODS 


In the summer of 1953, two sets of experiments 
were conducted on the Agronomy South Farm, 
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University of Illinois, Urbana, Tllinois. The first ex- 
periment was designed to survey the foliage leaf 
number in different inbred lines representing differ- 
ent maturity periods (early, mid-early, mid-late and 
late). Of the 51 inbred lines used, some were obtained 
from the Spooner Branch Station of the Wisconsin 
Agricultural Experimental Station and the remainder 
were obtained from the Department of Agronomy, 
University of Illinois. These were planted in single 
row plots in two replications. There were 13 hills 
in each row, spaced about 13" apart. 

The range within a line was used to compare the 
means of different inbred lines within the same ma- 
turity period. The means of different maturity groups 
were also compared by use of the ‘t’ test. 

The second experiment was designed to study foli- 
age leaf number in reciprocal crosses and the effect 
of heterosis on leaf number. Seven standard inbred 
lines were used along with five pairs of reciprocal 
crosses and two other hybrids. The 19 entries were 
tested in a randomized block layout with five replica- 
tions. Each entry was in a single row plot, with 13 
plants per row after thinning to a perfect stand. The 
counting of leaves was started from the very begin- 
ning, as the first few leaves died very early. The 
Sth, 10th, 15th and 20th leaf were clipped at the tip 
with “pinking” scissors so that the marking could be 
recognized easily. While recording the total foliage 
leaf number, counts were broken down into the num- 
ber of leaves above and below the ear shoot. 

The inbreds and hybrids were separated out of the 
second experiment for calculating the coefficients of 
correlation between the total leaf number and the 
leaves below the ear shoot and also between the total 
leaf number and the leaves above the ear shoot. The 
results showing positive correlation were used to 
plot the linear regression line. 

In order to study the heritability of leaf number, 
in the summer of 1954, seven hybrids, WF9 x L317, 
WF9 x 38-11, WF9 x W23, 38-11 x L317, K201C x 
38-11, K4 x L317 and L317 x R53, their F,, Bi, Bz 
and the lines involved in the crosses were grown in 
a randomized block layout of 13 x 2 plot size, with 
10 replications. Readings on total leaf number were 
taken and analyzed for the measurement of heritability 
and the type of gene action involved in it. 


RESULTS AND DISCUSSION 


The comparison of the four maturity groups for 
total leaf number showed that the inbred lines be- 
longing to the early maturity group had, on the whole, 
a lower leaf number than lines of other maturities, 
although the range of leaf number in this group over- 
lapped the ranges of the other groups. The same 
held true with the number of leaves above the ear 
shoot. 

Though the number of leaves in different maturi- 
ties were found to vary, this variation did not affect 
the relationship between the total leaf number and 
the number of leaves below the ear shoot. A highly 
significant positive correlation between these charac- 
ters was found both in inbreds and hybrids. 

No heterotic effect was shown by the character, 


as all F,’s fell between the respective parental limits. 
There also was no evidence of cytoplasmic or mater- 
nal effects, as no significant differences between re- 
ciprocal crosses were found. 

Though the inbred lines used were of long stand- 
ing, still they were found not to be pure for total leaf 
number. Most of the lines were found to be highly 
heterogeneous, therefore results obtained in inher- 
itance studies were somewhat confusing. Even the 
use of the best-fitting transformations were not ef- 
fective in overcoming this difficulty. 

The data from this study were not very helpful in 
determining the type of gene action involved, but it 
was Clear that the degree of heritability was very 
high, and that the character was little affected by the 
environment. Thus, it appeared essential that sub- 
strains of inbred lines be separated out for proper 
inheritance studies to be conducted. 

The Castle-Wright formula was applied to the data 
in an attempt to determine the effective number of 
genes involved. The results were unsatisfactory, 
since several crosses gave evidence of less than one 
gene pair being operative in controlling leaf number. 
It appeared that several of the assumptions necessary 
for the rigorous application of this formula could not 
be met. 


CONCLUSIONS 


On the basis of the results obtained, the following 
conclusions were drawn concerning inheritance of 
total leaf number in maize: 

1. Total leaf number observed in the various in- 
bred lines ranged from a minimum of 13 to a maxi- 
mum of 25 in individual plants. Mean foliage leaf 
number of inbreds ranged from 13.66 to 20.99 in the 
early maturity groups of lines, from 16.17 to 21.96 
in the mid-early group, from 17.33 to 22.05 in the 
mid-late group, and from 17.36 to 24.83 in the late 
maturity groups of lines. 

2. The “early” group had a significantly lower 
mean total leaf number than the “late” group. 

3. The number of leaves above the ear shoot 
showed a greater coefficient of variation than the: 
number of leaves below the ear shoot, although it 
appeared to be more constant. 

4. The number of leaves above the ear shoot was 
also found to be less in the early maturity group than- 
in the late group. 

5. Each maturity group did not have the same 
range for the leaf number but had sub-groups of dif- 
ferent ranges, varying within the group range. 

6. A negative coefficient of correlation was shown 
between the total leaf number and number of leaves 
above the ear shoot in inbreds and hybrids, indicating 
that there was little or no relationship between the 
two characters. 

7. A high positive correlation (r = +.97) was ob- 
served between the total leaf number and the leaves 
below the ear shoot in inbreds and hybrids. This was 
further confirmed by the linear regression curve, 
which established that the rate of change in the leaf 
number below the ear shoot was dependent upon the 
change in total leaf number. 
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8. In the inheritance of leaf number, there was 
no indication of cytoplasmic inheritance or related 
phenomena, since reciprocal crosses studied did 
not differ significantly in total leaf number. 

9. No increase in total leaf number ascribable to 
heterotic effects was observed in the material studied. 

10. The seven inbred lines used for the study were 
found to be highly heterogeneous for total leaf num- 
ber. Inbred WF9 also showed segregation for the 
character in one set of progeny. 

11. Not much reliance could be placed on the type 
of gene action indicated by these studies, since the 
parents were found to be highly heterogeneous. The 
calculated value of the statistic H was high, indicating 
either a high degree of interaction, or that the gene 
action was not converted completely to show the ad- 
ditivity of genes even by transformation to the best 
fitting scale. 

12. Total leaf number was found to be highly her- 
itable, ranging from 44.98% to 70.38%. Therefore, 
the effects of environment on the expression of this 
character were relatively small. 

13. The number of grouped genes or effective 
number of genes was estimated to be not more than 
two by the Castle- Wright formula. These results 
were entirely inconsistent with observed distributions 
in F, and backcross generations. In view of the large 
number of assumptions which must be fulfilled before 
this formula can be rigorously applied, it did not ap- 
pear that this formula could be used to give useful 
information from these data. 

82 pages. $1.03. MicA 55-380 


EFFECTS OF LIME AND FERTILIZER 
UPON PLANT GROWTH AND COMPOSITION 


(Publication No. 11,150) 


James Francis Power, Ph.D. 
Michigan State College, 1954 


A greenhouse experiment was performed in which 
it was desired to study the effects of lime and ferti- 
lizers upon plant growth and composition in an attempt 
to determine the effects of soil fertility upon the nu- 
tritive value of forage. The experimental crops were 
soybeans, Oats, and alfalfa, and the soil treatments 
were various combinations of four different levels of 
available soil phosphorus and potassium, and four pH 
levels using both calcium carbonate and a calcium- 
magnesium carbonate mixture. The entire above 
ground parts of the plants were harvested at the close 
of the vegetative stage of growth, dried, weighed, and 
analyzed chemically for mineral and feedstuff con- 
stituents. 

The results showed that adding magnesium to the 
liming material altered only the caicium and mag- 
nesium contents of the plants appreciably. Dry weight 
yields were not affected. Soybean yields increased 
steadily as soil pH was increased from 4.7 to 6.8. 
The dry matter production of oats and alfalfa was not 
significantly increased by liming when the soil pH was 


over 5.8. Only the growth of oats responded to phos- 
phorus fertilization. Potassium fertilization did not 
significantly increase the dry weight yield of any 
crop. 

Increasing soil pH increased the percentages of 
crude fiber, ether extract, protein, iron, and calcium 
in the soybeans. Boron, N-free extract, phosphorus, 
and manganese were decreased. This soil treatment 
increased the calcium content, but decreased the per- 
centages of ash and minor elements in the oats. In 
the alfalfa the percentages of protein, ash, and cal- 
cium were increased while boron, iron, and manganese 
were decreased. 

Phosphorus fertilization increased the ash, ether 
extract, protein, sodium, and phosphorus contents of 
the soybeans but decreased the percent N-free extract 
and boron. In the oats, N-free extract, phosphorus, 
and calcium were increased, and iron and protein 
were decreased. The concentrations of ash, phos- 
phorus, and iron in the alfalfa were increased by 
phosphorus fertilization, and only sodium and copper 
were decreased. 

Potassium fertilization of the soils increased the 
percentages of ash, potassium, and manganese in the 
soybeans, and decreased only the percent magnesium. 
Ash and potassium were also increased in the oats, 
but ether extract, sodium, boron, and iron were de- 
creased. In alfalfa, only ash was increased in con- 
centration, while sodium, calcium, and magnesium 
were decreased. 

The percent base saturation of the soil exchange 
complex appeared to be a better measure of the fer- 
tility status of the soil than cation ratios. Total mil- 
liequivalents of bases in 100 grams of plant material 
were increased in all crops when the percent base 
saturation of the soil was increased. 

Considering protein, phosphorus, calcium, crude 
fiber, iron, and ash to be the constituents most im- 
portant in determining the nutritive value of the 
plant, it appeared that phosphorus fertilization in- 
creased the nutritive value of all three crops. The 
effect of liming on the nutritive value of the crops 
was smaller and much more variable. Potassium 
fertilization appeared to have no appreciable effect 
in this respect. 203 pages. $2.54. MicA 55-381 


BROWN PATCH OF TURF 
CAUSED BY RHIZOCTONIA SOLANI 


(Publication No. 11,120) 


Malcolm C. Shurtleff, Jr., Ph.D. 
University of Minnesota, 1953 





Adviser: Helen Hart 


Rhizoctonia solani Kuehn attacks turf grasses 
and causes damping-off, root rot, crown necrosis 
and foliage blight. The most important of these dis- 
eases is foliage blight or brown patch. 

Physiologic races of the fungus, when tested 
against twenty-one hosts, differed principally in de- 
gree of virulence. Agrostis species, especially 
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Colonial bents, were more susceptible to brown patch 
than fescues, rye, and bluegrasses. Susceptibility 
was consistent regardless of plant age or whether 
turf had been cut before infection or not. Virulent 
foliage- blight races varied greatly in causing damping- 
off, root rot and crown necrosis. 

Penetration of grass leaves by R. solani hyphae 
varied with the race-host combination used, being 
primarily stomatal with some races, primarily cutic- 
ular with some, or equally stomatal-cuticular with 
others. 

Initial foliar infection in tests using inoculated 
soil occurred on the lower soil-contacting leaves. 
The fungus later progressed through the plant spread- 
ing aerially in the moisture on the host’s leaves. 

Fungus spread was studied (1) as a foliage blight 
in field and greenhouse, (2) on agar in glass tubes, 
and (3) through soil in flats. Mycelium spread aeri- 
ally on grass blades at approximately 25 mm. in 
diameter per day, from 34 to 68 mm. in glass tubes, 
and 10 to 20 mm. per day through soil planted to 
Astoria bent. Growth in the soil was more rapid at 
27°C. than 19°C. and most rapid at the highest seeding 
rate. 

R. solani mycelium survived indry grass clippings 
p to four months, and was viable in Petri plates at 
C. for one to three months. 

Sclerotia formed in the soil or on grass blades 
and crowns, two to three days after active brown 
patch occurs, are probably the principal means of 
survival. Sclerotia were viable and vigorous after 
25 germinations on water and potato-dextrose agars, 
regardless of age when “harvested”. 

Sclerotia germinated at humidities of 98 per cent 
or above and temperatures of 15.6° to 37°C. 

Ten compounds (e.g. Acti-dione, Cadminate, Calo- 
clor, Calocure, Captan 50W, Crag Turf Fungicide, 








u 
] 


Puratized Agricultural Spray, Spergon Wettable, 
Tersan “75”, Vancide 51) and copper sulphate, used 
at generally recommended rates, were tested for 
their ability to inhibit sclerotium germination. Only 
the three mercury compounds were effective. A high 
percentage of small (1 to 2 mm.) sclerotia were killed 
by atomizing or dripping on the mercury compounds 
for 15 seconds. The larger and spherical- shaped 
sclerotia were resistant at four times the normal 
concentration of mercury used. 

Three applications of Calo-clor and Calocure 
(2 oz./10 gal./1000 sq. ft.), in late June and early 
July, proved as effective in controlling brown patch 
as eight sprays of these compounds, at the same rate, 
applied at two- week intervals. 

Thirty-seven compounds were tested as chemo- 
therapeutants against brown patch. Four grasses 
were planted in soil in the same pot. When plants 
were 0.5 inches tall the chemical solution was poured 
on the soil surface for ten consecutive days and the 
grass infected. Compounds giving better than 75 per 
cent disease control without severe injury were: 
Phygon (dissolved in ethanol), Tersan “75”, Cupric 
salt of maleic hydrazide, Endomycin, 8-hydroxyquino- 
line benzoate and sulphate, and Captan 50W. Chemi- 
cals giving up to 50 per cent control were: Rimocidin 
sulphate, Calocure, a thioglycolic acid derivative, 
manganous maleic hydrazide, a cadmium-chromium 
complex and Puratized Agricultural Spray. 

Colonial bent plugs saturated with Tersan “75”, 
8-hydroxyquinoline sulphate and benzoate, cupric 
maleic hydrazide, Phygon (in ethanol), Calocure, or 
tap water were inoculated 0, 2.5, 5, 10, 20 and 40 days 
after treatment. Tersan “75” and cupric maleic hy- 
drazide gave more than fifty per cent control 20 days 


after treatment. 
183 pages. $2.29. MicA 55-382 
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RADIATIVE EQUILIBRIUM 
IN A HYDROGEN ATMOSPHERE 


(Publication No. 10,874) 


Allan Fairchild Cook, I, Ph.D. 
Princeton University, 1952 


The problem considered is that of the temperature 
distribution in an atmosphere of pure hydrogen ig- 
noring electron scattering, blanketing effect by the 
Lyman lines and deviations from local thermodynamic 
equilibrium. Under these restrictions the problem 
can then be set up in such a way that an ordinary in- 
tegration of the equation of hydrostatic equilibrium 
can be avoided and the temperature found as a func- 
tion of the optical depth at a standard frequency. 

The well-known general theory of the problem of 
radiative transfer in stellar atmospheres is outlined 


considering the continuous absorption and scattering 
only. Then Eddington’s treatment of the case of a 
gray atmosphere is discussed including both his first 
and second approximations. These two approxima- 
tions are generalized for the non-gray case. Alsoa 
detailed discussion is made of the well-known condi- 
tions to be fulfilled to justify the use of a mean opaci- 
ty coefficient. For both approximations the special 
conditions of the problem are introduced. Also the 
optical properties of neutral hydrogen are discussed. 
The Gaunt factors are taken into account. Absorption 
cross-sections are evaluated as ratios of these at 
particular frequencies to that at the short wave-length 
side of the Balmer limit. 

In the past it has been common practice to assume 
the validity of those gray atmosphere conditions which 
justify the use of a mean opacity out to the boundary. 
The first todepart from this procedure was J. C. Pecker. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress 


card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





BACTERIOLOGY 319 





His method involved using the actual equation of 
continuity for radiation but converged exceedingly 
slowly at moderate depths. The generalization 


of Eddington’s second approximation presented 
here obviates this difficulty. 
62 pages. $1.00. MicA 55-383 
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GROWTH CYCLE OF LUMINOUS 
BACTERIA ON LIMITED SUBSTRATE 


(Publication No. 10,841) 


Edward Randall Baylor, Ph.D. 
Princeton University, 1949 


Special apparatus was developed for continuous 
and simultaneous recording of growth and light pro- 
duction of luminous bacterial cultures. The relation 
of light production to the growth cycle was investi- 
gated. Variations in rate of growth and rate of light 
production were found, and these variations were 
shown to be definitely related. A sudden decrease 
and sudden return of the rate of light production oc- 
curring in the neighborhood of 4 x 10° cells per cc is 
followed by a sudden decrease in the growth rate at 
approximately 8 x 10° cells per cc. The rate of light 
production reaches a peak at a cell count of approxi- 
mately 9 x 10° bacteria per cc. The end of one gen- 
eration of growth following the peak of light produc- 
tion brings the cell count to 18 x 10* cells per cc, 
and growth of the culture stops. The cell count 
figures concomitant with change of rate of light pro- 
duction are averages and vary widely depending on 
experimental conditions. However, the changes in 
rate of light production mentioned above have been 
shown in each case to be followed one generation 
later by a marked change in growth rate. Narcotics 
and inhibitors upset this relation. 

64 pages. $1.00. MicA 55-384 


THE EFFECT OF CARBOHYDRATES ON 
THE TRYPTOPHANASE AND 
SEVERAL DEAMINASE SYSTEMS OF BACTERIA 


(Publication No. 11,070) 


William Lee Boyd, Ph.D. 
University of Minnesota, 1954 


Major Professor: Herman C. Lichstein 


Some properties of the tryptophanase system were 
studied in a number of gram-negative rods by the 
quantitative estimation of indole produced from tryp- 
tophan. 

Escherichia coli, strains Crookes and mutabilis, 
displayed greatest tryptophanase activity during the 
logarithmic phase of growth (8 to 10 hours), whereas 





Aerobacter aerogenes showed greatest activity during 
the stationary phase (greater than 9 hours). Little 
indole was produced in the growth medium during the 
early phases of the growth cycle but after 12 hours, 
a significant rise in indole concentration was ob- 
served. The optimum pH for enzyme synthesis 

(pH 8) approximated the optimum pH for enzymic 
activity (pH 7 to 8). Pyridoxal stimulated the tryp- 
tophanase activity of resting cell suspensions of 
vitamin B, requiring mutants of E. coli harvested 
from a medium deficient in this vitamin. Trypto- 
phanase was shown to be an adaptive enzyme and was 
synthesized only wien tryptophan, indole, or glycyl- 
L-tryptophan was present in the growth medium. 
When asparagine was employed in the medium as the 
primary carbon and nitrogen source, the harvested 
cells had approximately twice the enzymic activity 
of cells obtained from a casein medium containing a 
comparable amount of tryptophan. Serine in suitable 
concentrations increased tryptophanase activity when 
added to the growth medium. The addition of beta- 
phenylserine to the growth medium reduced enzymic 
activity. Ultra-violet irradiation prevented the adap- 
tive formation of tryptophanase without affecting the 
activity of performed enzyme. 

A reduction in tryptophanase activity was observed 
in a number of gram-negative rods when growth took 
place in a medium containing 0.02 M glucose as com- 
pared with cells which were grown in the same medium 
without this carbohydrate. Although growth in the 
carbohydrate containing medium resulted in a drop 
in pH (from an initial pH of 7 to 4.6-5.2) and a de- 
cided reduction in tryptophanase activity due to the 
increased hydrogen ion concentration, controlled ex- 
periments revealed that the reduction in tryptopha- 
nase activity of glucose-grown cells was significantly 
greater than could be accounted for by the pH drop 
alone. Mixtures of known and readily available B vi- 
tamins as well as salt mixtures failed to stimulate 
tryptophanase activity of glucose-grown cells. Vi- 
tamin-free, acid hydrolyzed casein stimulated the 
enzymic activity of glucose-grown cells and had little 
or no effect on the tryptophanase activity of cells 
grown in the absence of this carbohydrate. A mixture 
of amino acids prepared according to the concentra- 
tion found in casein stimulated enzymic activity to 
approximately the same degree as the natural ma- 
terial. Of the 17 amino acids present, only serine 
and glutamic acid produced significant stimulation. 

It was postulated that serine and glutamic acid are 
in some manner concerned in the synthesis of 
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apotryptophanase and that during glycolysis 
apotryptophanase formation is reduced or inhibited. 

The reduction in aspartic acid, serine, and thre- 
Onine deaminase activity of cells harvested from a 
glucose-containing medium was studied also. Incon- 
trast to the results with other strains growth in glu- 
cose had no effect on the aspartic acid deaminase 
activity of E. coli, strains Crookes and Davis. Data 
were presented which suggest that the route of glucose 
breakdown may play an important role in the reduced 
enzymic activity of these systems. 

101 pages. $1.26. MicA 55-385 


THE ABSORPTION AND TRANSLOCATION OF 
ENCEPHALOMYELITIC VIRUSES BY PLANTS 


(Publication No. 11,107) 


William Henry Murphy, Jr., Ph.D. 
University of Minnesota, 1954 


A study was made of the capacity of plants to ab- 
sorb and to translocate mammalian viruses. The 
procedure employed for the exposure of plants grown 
hydroponically to encephalomyelitic viruses made it 
possible to assay independently the absorption and 
translocation of virus by plants. It was found 
that mouse encephalomyelitis virus, Theiler’s virus, 
strain FA, gained entry regularly in significant con- 
centrations to plant roots. Conclusive evidence was 
provided for the translocation of Theiler’s virus 
from the roots of pea, tomato, and potato plants to 
the stems and leaves. Evidence was presented which 
indicated that the intermittent recovery of mouse 
encephalomyelitis virus from leaves of plants was 
attributable to the irregular translocation of virus 
from plant roots. Mouse encephalomyelitis virus 
attained concentrations of 107° in plant roots but 
titers exceeding 107’ were not obtained in leaves of 
plants. Plants from which virus was recovered 
showed no sign of virus infection. The capacity for 
mouse encephalomyelitis virus to propagate in plants 
was not investigated. 

The ability of plants grown hydroponically to ab- 
sorb and to translocate poliomyelitis virus, Type 2, 
YSK strain, in tissue culture suspension, and polio- 
myelitis virus, Type 2, MEF-1 strain, in brain sus- 
pension was studied. Plants did not absorb or trans- 
locate poliomyelitis virus, Type 2, YSK strain. Virus 
was not recovered from the roots or stems of 
30 plants exposed to poliomyelitis virus, Type 2, 
MEF-1 strain. However, the leaves of two plants 
exposed to MEF-1 virus yielded virus strains which 
could not be identified by neutralization tests, or by 
limited host range studies, as poliomyelitis virus, 
Type 2, or mouse encephalomyelitis virus, Theiler’s 
virus, strain FA. During experiments on the expo- 
sure of plants to poliomyelitis virus, Type 2, MEF-1 
strain, a variant was found that propagated in HeLa 
cells without cytologic alteration. 

Poliomyelitis virus, Type 1, Mahoney strain, in 
tissue culture suspension, or in brain suspension, 


was not absorbed by tomato, potato, or pea plants 
under hydroponic cultivation. Tomato, potato, and 
lettuce plants failed to absorb and to translocate 
poliomyelitis virus, Type 1, Mahoney strain, as tissue 
culture suspension, from soil. It was observed that 
poliomyelitis virus, Type 1, Mahoney strain, was 
more stable than poliomyelitis virus, Type 2, YSK 
strain, in the environment of the roots of plants grown 
hydroponically. It was learned that soil has a vast 
capacity to absorb and to inactivate tissue culture 
suspensions Of poliomyelitis virus, Type 1, Mahoney 
strain. The results of experiments presented in this 
thesis were discussed with reference to the epidemi- 
Ologic pattern of poliomyelitis and the propagation of 
viruses in animals, plants, and insects. 

62 pages. $1.00. MicA 55-386 


POPULATION STUDIES ON FIVE GENERA OF 

INTESTINAL BACTERIA OF SWINE: DURING 

NORMAL CONDITIONS OF HEALTH, DURING 
ARTIFICIALLY INDUCED HOG CHOLERA 


(Publication No. 11,152) 


Mohan Singh Purohit, Ph.D. 
Michigan State College, 1953 


Population studies of five genera of intestinal bac- 
teria of swine during health and artificially induced 
hog cholera were made. During health, the lacto- 
bacilli were highest in number from six to seven 
weeks of age. The number of lactobacilli decreased 
in healthy pigs from eight weeks of age upward. 
There was a dramatic decrease or disappearance of 
lactobacilli from the intestinal tract once the animals 
had developed clinical symptoms of hog cholera. 

The coliforms, which are usually regarded as 
harmless parasites, were least numerous during 
health irrespective of age differences. The average 
number of coliforms ranged between 13 to 37 millions 
per gram of fecal material. The number of coliforms 
increased many times once the animals under experi- 
ment became sick and developed diarrhea. 

The number of enterococci was higher than that 
of the coliforms but lower than that of the lactobacilli 
up to seven weeks of age during health. In pigs from 
the age of eight weeks upward the enterococci were 
most numerous. The average number of enterococci 
was 42 to 84 millions per gram of fecal material. 
There were no significant differences between their 
numbers during infection. Salmonella choleraesuis 
was isolated from healthy as well as diseased swine. 
During the entire period of experiment S. choleraesuis 
was isolated seven times. 

S. cubana was isolated from the intestinal tract of 
infected pigs for the first time (3 cases). 

Among sixty-four cultures of enterococci isolated 
from fecal samples the predominant group was 
Streptococcus fecalis. 
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BLUECOMB DISEASE OF TURKEYS: 
ANTIBIOTIC PROPHYLAXIS AND ETIOLOGY 


(Publication No. 11,121) 


John McNeill Sieburth, Ph.D. 
University of Minnesota, 1954 


Bluecomb disease of turkeys affects birds of all 
ages from day old poults to mature turkeys. A ca- 
tarrhal enteritis uncomplicated with known intestinal 
pathogens is the major characteristic of the disease. 
Mortality ranges from 10 per cent in mature turkeys 
to 100 per cent in the young poult. The disease has 
been serially transmitted some 80 times by the oral 
inoculation of intestinal suspensions into day old 
poults. Antibiotics and drugs used to medicate the 
feed and drinking water in field trials reduced the 
mortality up to 70 per cent, but no treatments pre- 
vented death losses. The infectivity of liver and in- 
testinal preparations was maintained by their culti- 
vation in the yolk sac and on the chorioallantoic 
membrane of embryonated eggs, in which Giemsa 
staining coccobacillary bodies were present. Ca- 
tarrhal enteritis and mortality up to 60 per cent were 
caused by the oral inoculation of these preparations. 
Studies on intestinal preparations indicated that the 
agent was smaller than most bacterial cells, failed 
to pass through filters, was susceptible to antibiotics, 
was quite labile when stored at -45°C., and required 
complex conditions for growth. This organism may 
possibly belong to the psittacosis- lymphogranuloma 
group of viruses. 110 pages. $1.38. MicA 55-388 


ORGANIC ACID PRODUCTION BY 
SOME WOOD-ROTTING BASIDIOMYCETES 


(Publication No. 10,417) 


George Robert Walter, Jr., Ph.D. 
Syracuse University, 1954 


It is known that oxalic acid accumulates in culture 
fluids of several of the wood- rotting Basidiomycetes. 
Other organic acids have also been detected in wood- 
rot culture fluids and have been proposed as inter- 
mediates leading ultimately to oxalic acid. 

Our preliminary studies indicated that a stock 
culture of Polyporus palustris gave a relatively high 
yield of oxalate, therefore, further studies were made 
to estimate the amount of oxalate produced when the 
organism was grown under controlled conditions in 
a chemically defined medium. The effect on oxalate 
production of increased glucose concentrations, the 
addition of poisons, the use of carbon compounds 
other than glucose and the effect of starvation of pre- 
formed pellets was determined. Chemical analyses 
of the culture fluids were made to detect any acid 
that might have accumulated as a result of the ex- 
perimental conditions. 

Another phase of the investigation dealt with 
nineteen other wood-rots to determine, qualitatively, 
what organic acids were produced when the organisms 





were grown in one per cent malt extract. The culture 
fluids of the organisms were chemically analyzed at 
the end of 7 or 14 days of incubation at 28°C ona 
shaking machine. Organic acids were isolated by 
precipitation of the calcium salts and identified 
chromatographically and colorimetrically. 

Isolation of aldehydic or ketonic types of com- 
pounds from P. palustris culture fluids was attempted 
by preparation of the phenylhydrazones followed by 
paper chromatography. Presumptive evidence was 
obtained that this method may be used advantageously 
for the identification of these compounds in wood-rot 
culture fluids. 

The results of these investigations are summarized 
as follows: 





(1) Increased yields of oxalic acid by P. palustris 
were obtained by increasing glucose concentrations 
in a chemically defined medium up to at least 9 per 
cent glucose. Cultures originating from a standard 
inoculum produced 1.79 grams of oxalate per 100 ml 
of culture fluid from 9 per cent glucose in 12 days. 





(2) Thiamin is associated with oxalate production by 
P. palustris, as thiamin deficient cultures gave ap- 





proximately 2/3 as much oxalate production in 72 
hours compared to cultures containing thiamin 
(2mg/L) in the same amount of time. 


(3) Arsenite and fluoride completely inhibited acid 
production when added to preformed pellets of 
P. palustris in glucose- mineral medium. Malonate 





and cyanide had no appreciable effect on oxalate 
production. 


(4) Glycolic, succinic, and/or oxalic acids were de- 
tected in the culture fluids of twenty wood- rotting 
fungi by colorimetric and chromatographic techniques. 


(5) Paper chromatography of the phenylhydrazones 
prepared from culture fluids of P. palustris separated 
three unknown compounds that were produced in a 
chemically defined medium. It was shown that these 
derivatives were not those of pyruvate or of 
a-ketoglutarate. 





(6) Titratable acidity measurements, made with the 
aid of a Beckman pH meter, of the culture fluids 
demonstrated that the amount of organic acids formed 
by the majority of the wood-rotting fungi employed in 
this investigation was below that of the sensitivity of 
directly chromatographing an aliquot (up to 0.01 ml) 
of the culture fluid. Concentration of the acids as the 
calcium salts, followed by paper chromatography of 
the acidified calcium salts, permitted the detection 
and identification of the acids. The mineral acid spot, 
due to HC1 used to acidify the salts, was located by 
spraying the developed chromatogram with one per 
cent AgNo; and exposing to bright sunlight. The HCl 
spot turned dark and permitted the differentiation of 
this spot from adjacent oxalate spots. 
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BREEDING FOR STEM AND LEAF RUST 
RESISTANCE IN WHEAT IN BRAZIL; INCLUDING 
BASIC GENETICAL STUDIES AND A SURVEY OF 

THE PHYSIOLOGICAL RACES OF RUST 


(Publication No. 11,080) 


Ady Raul da Silva, Ph.D. 
University of Minnesota, 1954 


This paper presents the results of a program of 
wheat breeding for rust resistance carried on in 
Brazil from 1950 to 1953; and of a survey of the 
physiologic races of stem and leaf rust that were 
present. 

In the stem rust survey races 11, 15, and 17 were 
identified, the last one being the prevalent one with 
81.7%, followed by race 15 with 15.8%, and race 11 
with 2.5%. The isolates identified as race 17 presented 
considerable variation in their reaction of the durum 
varieties. In the leaf rust survey races 2, 6, 12, 13, 
20, 21, 31, 49, 57, 61, 62, 64, 77, 85, 108, 114, 117, 
130, 143, 144, 145, 146, 147, 148, 149, and 150 were 
identified. The leaf rust races 20, 77, and 31 were 
the most prevalent. Races 144-150 were new races, 
not previously reported. 

The main Brazilian wheat varieties when tested 
for stem rust resistance under field conditions and 
when tested in the greenhouse with individual races 
were in general susceptible. Whenthe same varieties 
were tested for leaf rust resistance in the field, 
Frontana, Rio Negro and Trapeano were the most 
resistant. When tested with 12 races in the seedling 
stage, Frontana, Rio Negro, Centeiroz, Bage and 
Trapeano were resistant to many of these races. 

Of several hundred other varieties and lines tested 
with the four races of stem rust 11, 15, 17, and 42, 
twenty-four were resistant to all four. 

Of the several thousand varieties and lines sub- 
jected to tests for stem rust resistance in the field, 
a fairly large number was resistant. The greater 
number of these obtained their resistance from 
Kenya wheats. 

A list of the varieties resistant to certain of the 
12 races of leaf rust used is presented in the thesis. 

The stem rust resistance of the resistant selec- 
tions from crosses using the varieties Kenya 58, Red 
Egyptian, (Ill! x Chinese) Timopheevi, Egyptian NA 
101, was found in several cases to be conditioned by 
one or two factors in the seedling stage in the green- 
house and also in the adult stage in the field. In cer- 
tain cases resistance was dominant, in others it was 
recessive. 

The inheritance of resistance to leaf rust races 
31 and 77 in crosses involving the varieties Bage, 
Frontana and Rio Negro, showed the reaction to be 
conditioned by one, two or possibly three factors. 
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The breeding for rust resistance was based on 
using the varieties Kenya 58, Red Egyptian and Tim- 
stein as sources of resistance to stem rust and Fron- 
tana, Fronteira, and Rio Negro as varieties well 
adapted to Brazil and with some leaf rust resistance. 
From this program, several lines are outstanding 
for stem rust resistance, equal in leaf rust resistance 
to Frontana and Rio Negro and similar to Frontana in 
yield and other agronomic characteristics. 

One of the selections descendant from Frontana 
x Kenya 58 is being released to farmers in the State 
of Sao Paulo. 

To improve resistance to leaf rust, crosses were 
made in 1950 between stem rust resistant lines and 
several varieties including Sincalocho which besides 
leaf rust resistance has earliness and good baking 
qualities. 

Since there are new Brazilian varieties which out 
yield Frontana, crosses were made in 1951 and 1952 
between those varieties and stem rust resistant lines 
and other new sources of resistance for further 
breeding. 

A tentative plan to grow two generations a year to 
speed up the breeding program in cooperation with 


the Anapolis Experiment Station (Goiaz) and Patos de 
Minas Experiment Station (Minas Gerais) was success- 
ful with the early material. 

153 pages. $1.91. MicA 55-390 


CATALASE ACTIVITY AND CHLOROPHYLL 
CONTENT OF SEVERAL SPECIES OF TRITICUM 
IN RELATION TO THEIR RESISTANCE TO 
PUCCINIA GRAMINIS TRITICI 


(Publication No. 11,099) 


Duane John Le Tourneau, Ph.D. 
University of Minnesota, 1954 








The study was undertaken in an attempt to deter- 
mine some of the possible host factors which may be 
responsible for physiologic resistance of wheat 
(Triticum spp) to stem rust (Puccinia graminis tritici). 

To study these possible factors a procedure of com- 
paring the first leaves of varieties within species using 
their reaction to all described races of stem rust as 
a criterion of physiologic resistance or susceptibility 
was adopted. To evaluate the general resistance or 
susceptibility of each variety a susceptibility score 
was calculated from the reaction of the variety toward 
all described stem rust races. 

To test the utility of this procedure, determinations 
of catalase activity and chlorophyll content of the first 
leaf of the wheat varieties used to differentiate races 
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of stem rust were made at 3 stages of development. 
These stages approximated the time when the first 
leaf is inoculated (stage A), when flecking caused by 
the developing fungus occurs (stage B), and when 
rust reaction is completed (stage C). At stage A the 
first leaf has almost completely expanded and the 
second leaf is emerging. The first leaf has expanded 
and the second leaf is expanding at stage B. At stage 
C the second leaf has expanded and the third leaf has 
emerged. These studies were augmented by studies 
of catalase activity and chlorophyll content of first 
leaves of varieties infected with rust races producing 
high or low infection types. 

Catalase activity decreases with the stage of de- 
velopment of the first wheat leaf. Low temperature 
and low light intensities decrease catalase activity 
in the earlier stages of first leaf development. 

When varieties within species are compared to 
one another, in 8 of 10 cases the variety with high 
susceptibility score tends to have high catalase 
activity. 

In a stem rust infected susceptible host, catalase 
activity of the first-leaf is slightly higher than in 
non-infected leaves during the early stages of infec- 
tion. Activity in the infected leaves may drop slightly 
below that of non-infected leaves at the time rust 
flecks appear. Once spore production is initiated, 
catalase activity of the infected leaves becomes 
greater than that of non-infected leaves. Catalase 
activity of the infected susceptible leaves continues 
to rise as rust sporulation continues. 

Urediospores of stem rust have high catalase ac- 
tivity. This activity of the spores probably accounts 
for the rise in activity following stem rust sporula- 
tion on infected leaves. 

During the early phases of stem rust infection in 
a resistant host there is a marked increase in cata- 
lase activity in the infected leaves. As the rust fails 
to develop, catalase activity of the infected leaves 
drops toward that of non-infected leaves. Killing 
areas of the first leaf by such methods as repeated 
puncture with a fine glass needle does not bring 
about increases of catalase activity such as is noted 
during the early phases of stem rust infection ina 
resistant host. 

Chlorophyll content of varieties within species 
with a high susceptibility score was equal to or 
greater than the chlorophyll content of varieties 
with low susceptibility scores. 

In some cases, particularly varieties of T. di- 
coccum and T. vulgare, high catalase activity was 
correlated with high chlorophyll content. 

No consistent differences of chlorophyll content 
between stem rust infected and non-infected leaves 
were found during the early phases of infection. 
Chlorophyll content decreases once the leaves are 
flecked by rust. When stem rust infection has pro- 
ceeded to the point of spore production the chloro- 
phyll around the uredium is not easily extracted with 
methyl alcohol. 85 pages. $1.06. MicA 55-391 








THE GENETICS OF STEM AND LEAF 
RUST REACTIONS AND OTHER CHARACTERS 
IN CROSSES OF LEE WHEAT 
WITH CHINESE MONOSOMIC TESTERS 


(Publication No. 11,114) 


Arthur Gerard Plessers, Ph.D. 
University of Minnesota, 1954 


Lee wheat, a selection from a cross of Hope and 
Timstein, was crossed with both normal Chinese 
Spring wheat and with all of the 21 monosomic testers 
to determine the number of genes responsible for its 
resistance to races 5, 9, 15, 16, 35 and 126 of leaf 
rust, and to races 11, 15, 19 and 49 of stem rust and 
to associate these genes with their respective chro- 
mosomes. 

The resistance of Lee to leaf rust was found to be 
partially dominant for races 5, 35 and 16, partially 
recessive for races 15 and 9, and recessive for race 
126. The resistance to all these races is governed 
by more than one factor. To explain the observed 
segregations three interacting genes were postulated, 
two of them being partially dominant or partially re- 
cessive depending on the race used, and the third 
gene recessive. The additional assumption was made 
that the interaction between the three genes is not 
alike for all races. 

The segregation observed in the F, hybrids, mon- 
osomic for chromosome V, was consistently different 
from the normal segregation and the explanation is 
given that one gene for resistance is located onchro- 
mosome V of Lee. There are also indications that 
chromosome II of either Lee or Chinese wheat car- 
ries a gene or a modifier for resistance to races 5 
and 15 of leaf rust, that chromosome IV of Lee carries 
a gene or modifier for resistance to race 9, and that 
chromosome XIV carries a gene or modifier for re- 
sistance to race 126. 

The resistance of Lee to races 11, 15, 19 and 49 
of stem rust is controlled by two dominant factors in 
coupling. Both factors are located on chromosome X 
of Lee. 

A morphological comparison of monosomic and 
normal F, sibplants indicated that genes promoting 
awn development were present on chromosome V, 
VIII and X, and genes inhibiting awn development on 
chromosomes II, XIII and XX. Shorter rachis’ inter- 
nodes were found in monosomic hybrids VIII and X; 

a significant deviation in number of internodes oc- 
curred in monosomic hybrids X and III and a similar 
deviation in the length of the beak of the glumes in 
monosomic hybrids X. Speltoid characters were 
found in monosomic hybrids IX. 

89 pages. $1.11. MicA 55-392 
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THE AMERICAN SPECIES OF ASTEROPHYLLITES, 
ANNULARIA AND SPHENOPHY LLUM 


(Publication No. 9700) 


Maxine Langford Abbott, Ph.D. 
University of Cincinnati, 1954 











Organ genera based on roots, stems, leaves and 
fructifications of both herbaceous and arborescent 
Sphenopsids are common in the collections of Penn- 
sylvanian fossils. In a large part of the sterile foli- 
age may be referred to Asterophyllites, Annularia 
and Sphenophyllum and less frequently to Lobatan- 
nularia or Equisetites. There is considerable tax- 
onomic confusion concering these genera and this 
paper is an attempt 1) to re-evaluate North American 
species of Asterophyllites, Annularia and Spheno- 
phyllum; 2) to present means of their identification; 
3) to determine the geological range and geographic 
distribution; and 4) to present some new morpho- 
logical data concerning the mucro, sheath, epidermal 
pattern, stomata, hairs, etc. which have been ob- 
tained by using transfer methods. 

Asterophyllites and Annularia are foliage shoots 
of probable Calamitean affinity represented by 
branched or simple, articulated, delicate stems 
bearing whorls of leaves at each articulation. These 
genera are Similar in that they have leaves which are 
usually linear-lanceolate, uninerved, and more or 
less conspicuously united at the base. Distinctive 
features of the leaves of the two genera include the 
type of lateral margins, the width, and the position 
of the leaves in the whorl] with relation to the axis. 

In Asterophyllites the leaves are of equal length, are 
usually cupped around the axis, while in Annularia 
the leaves, which are equal in length in some species 
and unequal in others, radiate from the node. 

Determination of the individual species within the 
two genera is based upon details of the width- length 
ratio, number of leaves in a whorl, shape of the 
leaf, and size and position of the widest portion of 
the leaf. It is necessary to use a combination of 
characters rather than a single feature in order to 
separate one species from another in either genus. 

The leaves of Sphenophyllum occur in verticils or 
whorls usually of six leaves at the articulations of the 
axes and do not alternate with those of the verticil 
below but are superposed. 

The leaf varies from cuneate to elongate-oval, 
from more or less entire with pointed or blunt teeth 
to laciniate or to deeply lobed or filamentous. The 
kind and degree of dissection of the leaves may vary 
greatly from the apex to the base of the plant, but the 
overall pattern of leaf dissection is consistent for the 
species. 

The leaves of each verticil form the same angle 
to the axis and give a radial symmetry and are usu- 
ally oriented so that they lie in a plane parallel to the 
axis. Most of the species bear verticils of leaves of 
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equal length but in some they are in pairs of unequal 
length. 

Sphenophyllum is readily distinguished from Aster- 
ophyllites and Annularia by the venation of the leaf. 

In Sphenophyllum one vein enters the base of the leaf 
and undergoes one to eight dichotomies before the re- 
sulting veinlets terminate at the distal margin in the 
lobes or teeth. 

It has been found in North America that 1) Astero- 
phyllites includes four species, namely, Ast. charae- 
formis (Sternberg) Goeppert 1884, Ast. equiseti- 
formis (Schlotheim) Brongniart 1828, Ast. grandis 
(Sternberg) Geinitz 1855, and Ast. longifolius (Stern- 
berg) Brongniart 1828; 2) Annularia includes ten 
species, namely, Ann. acicularis (Dawson) White 
1900, Ann. aculeata Bell 1944, Ann. galioides (Lindley 
and Hutton) Kidston 1891, Ann. latifolia (Dawson) 
Kidston 1886, Ann. mucronata Schenk 1883, Ann. 
radiata (Brongniart) Sternberg 1825, Ann. spheno- 
phylloides (Zenker) Gutbier 1837, Ann. stellata 
(Schlotheim) Wood 1860, and Ann. vernensis (Arnold) 
Abbott 1954; and 3) Sphenophyllum includes eighteen 
species, namely, Sph. angustifolium (Germar) 
Goeppert 1848, Sph. arkansanum White 1936, Sph. 
cornutum Lesquereux 1870, Sph. cuneifolium (Stern- 
berg) Zeiller 1880, Sph. emarginatum Brongniart 
1828, Sph. fasciculatum (Lesquereux) White 1899, 
Sph. gilmorei White 1929, Sph. lescurianum White 
1899, Sph. longifolium (Germar) Geinitz 1843, Sph: 
majus Bronn 1835, Sph. oblongifolium (Germar and 
Kaulfuss) Unger 1850, Sph. obovatum Sellards 1908, 
Sph. tenerrimum (Ettingshausen) Stur 1877, Sph. 
tenue White 1900, Sph. tenuifolium Fontaine and 
White 1880, Sph. thoni Mahr 1868, Sph. trichomatosum 
Stur 1887, and Sph. verticillatum (Schlotheim) Zeiller 
1885. 173 pages. $2.16. MicA 55-393 









































































































































THE VEGETATION OF THE GORGES 
OF THE FALL CREEK FALLS 
STATE PARK IN TENNESSEE 


(Publication No. 11,130) 


Charles Donald Caplenor, Ph.D. 
Vanderbilt University, 1954 


Supervisor: Dr. Elsie Quarterman 


The gorges in the Fall Creek Falls State Park in 
the Cumberland Plateau region of Tennessee are 
rugged, narrow valleys resulting from stream ero- 
sion following the uplift of the Cumberland Peneplain. 
These gorges contain some of the last remaining 
virgin forest communities in the Cumberland Plateau 
region. The plant communities of the gorges are 
obviously different from those of the undissected 
tableland which surrounds the gorges. In order to 
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describe adequately the present vegetation of the 
gorges, a study was made of the various communities 
using the random pairs method of sampling devised 
by Cottam and Curtis. 

The vegetation is composed of 6 distinct com- 
munities. They are the mixed mesophytic, the hem- 
lock, the hemlock-yellow birch, the hemlock- 
basswood, the oak-hickory, and the chestnut oak 
communities. Of these, the mixed mesophytic com- 
munity is the most important and the most wide- 
spread. It forms a general matrix from which the 
other communities are extended. The most important 
tree species in this mixed mesophytic community are 
Carya glabra (Mill.) Sweet, Tilia heterophylla Vent., 
Tsuga canadensis (L.) Carr., Fagus grandifolia Ehrh., 
Liriodendron Tulipifera L., Betula lutea Michx. f., 
Oxydendrum arboreum (L.) DC., Acer saccharum 
Marsh., Quercus rubra L., and Acer rubrum L. 

The oak-hickory and chestnut oak communities, 
because they are in xeric habitats, are considered 
pre-climax to the mixed mesophytic community. 

The communities in which hemlock is the single 
dominant or one of two co-dominants cannot be so 
clearly characterized. The associates of hemlock in 
certain stands indicate that the hemlock-dominated 
communities are post-climax to the mixed meso- 
phytic community. Their restriction to the deep 
gorges and to north and/or east-facing slopes indi- 
cates the same relationship. There are, however, 
edaphic considerations which confuse the pattern. 
While it is true that the hemlock-dominated commu- 
nities occur in habitats which appear more mesic 
than those of the mixed mesophytic community, it is 
also true that they are confined to those habitats 
whose substrate is composed almost entirely of sand- 
stone boulders. This is a condition which may pre- 
clude the presence of other mixed mesophytic spe- 
cies in large numbers. Considering these factors, 
the hemlock-dominated communities should be con- 
sidered physiographically controlled association- 
segregates of the mixed mesophytic community 
rather than post-climax communities. 

On the whole, the mature communities appear to 
be in a very stable condition. Wherever there is 
evidence of change, it is in the direction of the mixed 
mesophytic community. Those secondary stands re- 
lated to the mixed mesophytic community which have 
developed after clean-cutting and after cultivation in- 
dicate reforestation of the disturbed areas with 
mixed mesophytic stands. Juglans cinerea L. and 
Liriodendron Tulipifera L. in large numbers are in- 
dicators of the process of natural reforestation. 

The composition of the communities appears to be 
controlled very largely by the direction of exposure 
and by the nature of the substrate. The pH of the soil 
appears not to be an important controlling factor, 
unless it be in preventing the invasion of the hemlock- 
dominated communities by deciduous mesophytic 
species. 165 pages. $2.06. MicA 55-394 






































THE RATES OF LEAF INITIATION IN 
TWO DWARFING GENES, DWARF-1 
AND BRACHYTIC-2 IN ZEA MAYS L. 





(Publication No. 11,123) 


Otto L. Stein, Ph.D. 
University of Minnesota, 1954 


This study concerned itself with the determination 
of ontogenetic expression of two dwarfing genes, 
dwarf-1 and brachytic-2, with respect to rate of leaf 
initiation. This periodic growth phenomenon was ex- 
amined both during embryogeny, essentially the 
“parasitic” growth phase, and during seedling growth, 
the autotrophic phase. Minnesota Agricultural Ex- 
periment Station Inbred A21 was used as the genetic 
background for the mutants, and as the control. The 
embryological material was sampled from 1952 field 
grown material at periodic intervals. In each of the 
three lines, Inbred A21, brachytic-2 and dwarf-1, five 
embryos each from two ears were scored for leaf 
stage and the average stage per day of sampling was 
calculated. Four phases of growth were examined. 
The time of initiation of leaf one, the rate of leaf 
initiation during embryogeny, the duration of growth 
during embryogeny and the total number of leaves 
produced. The first leaf is initiated in all three lines 
at essentially the same time, about 14 days after 
pollination. The rate of leaf initiation is highly sim- 
ilar in the normal control and the two mutants up to 
28 days after pollination, with a new leaf being pro- 
duced every three days. At 28 days after pollination 
leaf initiation proceeds at lower rates with dwarf-1 
showing the lowest rate and brachytic-2 an inter- 
mediate condition. Cessation of leaf initiation occurs 
in all three lines at approximately the same time, 40 
days after pollination. The final average leaf number 
of the embryos, by virtue of the differential terminal 
rates, is 6.0, 5.8 and 5.2 in A21, brachytic-2 and 
dwarf-1, respectively. There exists a strong sugges- 
tion that environmental conditions may trigger gene 
expression during embryogeny in both mutants. 

The seedling to tassel initiation growth studies 
were undertaken in a constant temperature chamber 
at 26 t+ 2° C. and under 14 hour illumination. Because 
of restriction in space the mutants had to be run sepa- 
rately. The phenotypically normal plants of the 
“dwarf” run were compared with the Inbred A21 con- 
trol of the “brachytic-2” run. No real difference in 
overall growth pattern could be detected and on this 
basis comparison within runs was justified. Here 
again four points were considered: number of leaves 
present at time of planting, rate of leaf initiation, 
duration of growth and total number of leaves pro- 
duced. The number of leaves present at time of 
planting was six in all four lines. The overall rate of 
leaf initiation was about one new leaf every 3.5 days 
up to the time of tassel formation in the normal and 
brachytic-2 plants. The dwarf-1 plants, however, 
continued growth at the rate of one new leaf every 
5.2 days. The duration of growth was 27 days for the 
normal and brachytic-2 plants and 48 days for the 
dwarf-1 plants. The total number of leaves produced 
was 13.7, 13.5 and 13.8 in the phenotypically normal 
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sibs (D/d), the A21 Inbred (D/D) and the brachytic-2 
mutants respectively, a difference of no biological 
significance. The dwarf-1 plants, however, pro- 
duced an average of 17.9 leaves, or 4.2 more than the 
normal during post-embryonic growth. 

Gene expression thus is evidenced during embry- 
ogeny in the terminal rates of leaf initiation and thus 
final leaf number in both brachytic-2 and dwarf-1, 
but to a greater extent in the latter. During seedling 
growth under constant temperature chamber condi- 
tions only dwarf-1 plants showed a longer duration of 
growth and thus a greater number of leaves produced. 

There is a strong indication that under properly 
manipulated conditions the gene dwarf-1 will show 
different ontogenetic thresholds, both during embry- 


ogeny and seedling growth. 
64 pages. $1.00. MicA 55-395 


THE INHERITANCE OF RESISTANCE TO 
USTILAGO NUDA (JENS.) K. AND S., 
RACE I, IN BARLEY 


(Publication No. 11,154) 


Moustapha Ibrahim Zeidan, Ph.D. 
Michigan State College, 1953 





Barley has been known for centuries as a culti- 
vated plant used for making bread and as feed for 
animals. This crop is attacked by many diseases 
which become important factors in decreasing yields. 
Loose smut caused by Ustilago nuda (Jens.) K. and S. 
is one of these diseases. 

Its control by the hot water treatment, modified 
hot water treatment and by organic compounds is un- 
satisfactory and hazardous. Consequently the use of 
resistant varieties is the effective method. 

The present investigation was concerned with the 
inheritance of resistance to Ustilago nuda (Jens.) K. 
and S., race I, the genetic constitution of the parental 
varieties and the relationship between factors for re- 
sistance and those for morphological characteristics. 

Four non-commercial varieties (Jet, Anoidium, 
Harlan, Ogalitsu) resistant to loose smut disease 
were crossed into all possible combinations: Jet x 








Harlan, Jet x Anoidium, Jet x Ogalitsu, Harlan x 
Ogalitsu, Harlan x Anoidium, and Ogalitsu x Anoid- 
ium. Jet has a two-rowed head, naked seeds, rough 
awns, a black lemma and pericarp. The others have 
six-rowed head, covered seeds, white lemma and 
pericarp. Harlan and Otalitsu have semi-smooth 
awns, while the awns of Anoidium are smooth. 

The florets of one or two heads of F, plants were 
inoculated. One or two drops of fresh spore sus- 
pension were introduced into each floret by means of 
the “needle” method. The classification of F, fami- 
lies which represented the F, plants, into resistant, 
segregating and susceptible groups was made ac- 
cording to the percentages of infection. 

The inheritance of resistance to Ustilago nuda 
(Jens.) K. and S., race I, in the crosses Jet x Harlan, 
Harlan x Ogalitsu, Ogalitsu x Anoidium, is explained 
by two gene pairs acting in duplicate dominant epi- 
Static condition. The two genes were found to be dif- 
ferent and independently inherited. Thus, each parent 
possesses one dominant gene pair for resistance. 
One gene difference was found between two-rowed vs. 
six- rowed head, covered vs. naked seeds, black vs. 
white lemma and pericarp in the hybrids of Jet x 
Harlan. Also, no linkage was found to exist between 
factors for resistance and those for the above men- 
tioned morphological characteristics. The inherit- 
ance of resistance in the cross Jet x Anoidium and 
Jet x Ogalitsu was not studied, because of the in- 
adequate number of F; families. In the cross Harlan 
x Anoidium, the resistance was interpreted in terms 
of two gene pairs exhibiting dominant and recessive 
epistasis. The genes also were different and inde- 
pendently inherited. The expected ratio was 15:1 but 
the observed ratio was 13:3. However, the excess of 
susceptible F, families could be interpreted by the 
occurrence of fluctuation in some genotypes, which 
might be due to a change in the expression of the 
resistance and the susceptibility. This change might 
be influenced by the environment. Thus, each parent 
also possessed one dominant gene. | 

Four genes were found to govern the resistance in 
the four varieties used in this investigation. These 
genes were found to be different and to be independ- 
ently inherited. There was no evidence of linkage 
between resistance and morphological characters. 

92 pages. $1.15. MicA 55-396 
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THE EFFECT OF TEMPERATURE ON THE 
INFRARED SPECTRUM OF LIQUID BENZENE 


(Publication No. 10,809) 
Harold Leopold Greenwald, Ph.D. 
Columbia University, 1952 


The change of intensity with temperature of the 
various bands appearing in the infrared spectrum of 


liquid benzene was investigated over the temperature 
range 23°-177°C and is discussed in the dissertation. 
Benzene, purified by a standard procedure, was 
admitted to a sealed infrared absorption cell designed 
for these studies. The cell was constructed so that 
nought but the sodium chloride windows and metal 
components came in contact with the purified benzene. 
Assembly and filling the cell took some care and is 
described in detail. Cell performance was always 
satisfactory up to 115°C and often to higher tempera- 
tures. The highest temperature achieved without 
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leakage was 177°C at which point the vapor pressure 
of benzene is about 9.5 atmospheres. A heating 
jacket was constructed to heat the cell without intro- 
ducing severe thermal strains in the cell windows. 

The cell and heater assembly was placed in posi- 
tion between the chopper and entrance slit of the 
Savitzky-Halford modification of the Perkin- Elmer 
model 12 Infrared Spectrophotometer. Spectra in the 
range 4500 to 650 cm™ were obtained at temperatures 
in the neighborhood of 25°, 80°, 115°, 140°, 160°, and 
180°C. Samples were 0.075, 0.155, 0.315, and 0.430 
mm. thick. Photographs of the spectra obtained with 
the 0.155 mm. thick sample at 28° and at 177°C and 
with the 0.430 mm. sample at 24° and 142°C are in- 
cluded. Tables and graphs are used to present the 
intensity at the center of the band as a function of 
temperature for bands at 1671, 1618, 1587-1605, 
1528, 1394, 1310, 1246, 1179, 852, and 776 cm. The 
integrated intensity of the bands at 1394, 852, and 
776 cm™ are also presented in graphs and table 
form. Sources of error in the measurements are 
discussed and the tables contain estimates of the 
probable error. Agreement of the data for the vari- 
ous runs indicated that the error estimates were 
quite satisfactory. 

As the temperature is increased, the spectrum of 
the liquid seems to be going smoothly towards that of 
the gas except in the neighborhood of the band at 
778 cm™. All bands other than the active funda- 
mentals have less intensity in the gas phase than in 
the liquid phase (some are absent in the gas and 
present in the liquid because of the lack of selection 


rules in the liquid), so the observed decrease in in- 
tensity with increasing temperature is what was to be 


expected. The increasing intensity of the 776 cm a 


band with increasing temperature is added evidence 
for the assignment of this band as the difference band 
Vy -Vy, (117-405 = 773 cm™). Prohibited funda- 
mental ¥;4 at 1310 cm~ decreases in intensity most 
rapidly of all the bands observed until at the highest 
temperatures it is barely discernible. Raman active 
fundamentals Vp and Vo at 1179 cm™ and 852 cm™, 
respectively, decrease in intensity at a rate between 
that of 44 and the permitted combination bands. The 
permitted additive combination bands at 1671, 1618, 
1528, 1394, and 1246 cm™ decreased less rapidly 
than the fundamentals mentioned above and showed 
some variability between them. All that can be said 
about the four prohibited or Raman active funda- 
mentals which appear at 975, 995, 1013, and 1150 
cm~! as shoulders on other bands is that they de- 
crease in intensity quite rapidly and so become in- 
distinguishable, or that they disappear because of the 
increasing width of the parent band as the tempera- 
ture is increased. 66 pages. $1.00. MicA 55-397 


THE ACTIVE CONSTITUENTS OF POISON IVY 
AND RELATED PLANTS: 
STRUCTURE AND SYNTHESIS 


(Publication No. 10,811) 


Bernard Loev, Ph.D. 
Columbia University, 1952 


One of the most common causes of dermatitis in 
this country is contact with the saps of the plants of 
the Anacardaceae, particularly poison ivy, poison oak 
and poison sumac. Members of this family causing a 
similar type of dermatitis are also found in the Ori- 
ent — such plants being the Japanese lac tree, the 
cashew nut tree, the marking nut tree, etc. 

Structural studies on the active constituents of 
some of these plants have shown them to be mixtures 
of phenols containing varying degrees of unsaturation. 
Little is known, however, of the physiological mode 
of action of these materials. Furthermore, there has 
not, as yet, been developed any successful method of 
prophylaxis or of treatment for this type of derma- 
titis. 

The nine pentadecyl mono- and diphenols have 
been synthesized in preparation for a clinical program 
of determining the relationship between the chemical 
structure and dermatological activity of such phenols. 
An olefinic constituent of the active principle of poison 
ivy (urushiol) has been synthesized in order to make it 
available for clinical testing, so as to determine its 
value as an effective prophylactic and/or treatment 
for poison ivy dermatitis. Three of the nine saturated 
phenols are new, and in the case of five of the others, 
different and more convenient methods of synthesis 
have been developed, including a general method for 
the synthesis of 2-alkylresorcinols. A method has 
been developed for the synthesis of pentadecylphenols 
by direct reaction of a Grignard reagent on the phe- 
nolic aldehyde, without the involvement of an ether 
protecting group. 

Before the synthesis of the olefinic constituent of 
the active principle of the poison ivy could be at- 
tempted, it was necessary to first prove the geo- 
metrical configuration of the olefins present. 

A comparison of the infrared spectra and various 
derivatives of the dimethyl ether of the mono-olefinic 
constituent of poison ivy (hereafter to be called di- 
methyl “urushenol”) with those of a synthetic homo- 
logue, established the cis configuration of urushenol. 
A new method of synthesis of alkenyl veratroles was 
developed and used for the synthesis of the homo- 
logue. 

Inspection of the infrared spectrum showed that 
the olefinic linkages in the poison ivy diolefin also 
have the cis configuration. 

Employing this procedure of analyzing the infra- 
red spectra and comparing chemical derivatives, it 
has now been shown that the mono-olefinic constituent 
of cardanol (the monophenolic component of cashew 
nut shell liquid) has the cis structure, rather than 
trans, as had previously been proposed. The di- and 











tri-olefinic components of cardanol have been shown 
also to have the cis configuration. 
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By a comparison of derivatives, methyl ginkgol, 
the active constituent of the Maidenhair tree, has 
been shown to have the cis configuration, and to be 
identical to the methyl cardanol mono- olefin. 

Having established the geometrical structure of 
the mono-olefinic component of poison ivy (urushenol), 
it was possible to proceed with its synthesis. 

The successful procedure developed is based on a 
new method of protecting phenolic hydroxyl groups 
present in olefinic molecules. It has been found that 
the benzyl ethers of such phenols may be cleaved, 
without alteration of non-conjugated olefinic bonds, 
by means of a sodium-butanol reduction. A double 
bond conjugated with the phenyl ring is simultane- 
ously reduced under these conditions. 

The above procedure appears to provide a gen- 
eral method of synthesis for the unsaturated alkenyl 
phenols present in various Anacardaceae. 

No alkenyl phenol of the poison ivy or of related 
plants has heretofore been synthesized, nor has any 
single alkenyl phenol of poison ivy previously been 
available in pure form. 

120 pages. $1.50. MicA 55-398 


OBSERVATIONS ON THE SYNTHESIS 
AND REACTIONS OF CERTAIN BENZOTHIAZOLES 


(Publication No. 10,813) 


Franklin Willard Short, Ph.D. 
Columbia University, 1952 


The object of the present investigation was to 
study possible methods for the synthesis of 2- 
methoxy- 4-3(3-diethylaminopropylamino) benzothia- 
zole (I). It was desired to have this compound tested 
as a chemotherapeutic agent against poliomyelitis. 

The thiocyanation of o-nitroaniline was found to 
give the expected 4-amino-3-nitrophenylthiocyanate. 
This is contrary to a report that this reaction gives 
2-amino-4-nitrobenzothiazole (II). Other compounds 
previously reported to be derivatives of II have simi- 
larly been shown to be derivatives of phenylthio- 
cyanate. 

N-Benzoyl-o-phenylenediamine was found to give 
2-phenylbenzimidazole (III) under conditions which 
have been reported to give 2-amino-4-benzamido- 
benzothiazole. Further, it was demonstrated that the 
compounds reported to be 4-benzamido-2-chloro- and 
4-benzamido-benzothiazole were in fact, III hydro- 
chloride and III, respectively. 

Authentic II was prepared by known reactions and 
found to be extremely resistant to diazotization. At- 
tempts to convert II to a 2-halo-4-nitrobenzothiazole 
by various procedures were all unsuccessful. 

Methyl o-nitrophenylthioncarbamate (IV) was pre- 
pared from o-nitrophenylisothiocyanate. Attempted 
oxidation of IV with alkaline ferricyanide did not give 
the desired 2-methoxy-4-nitrobenzothiazole. In the 
presence of bromine in acetic acid or chloroform, IV 
was found to rearrange to methyl o-nitrophenylthiol- 
carbamate. This reaction was compared with 


analogous rearrangements which have been observed 
by other workers. 

The preparation of 2-mercapto-4-nitrobenzothia- 
zole (V) was attempted by heating o-nitroformanilide 
with sulfur. However, no V was isolated. 

4-Chloro-2- methoxybenzothiazole (VI) was pre- 
pared by a four-step synthesis from o-chloroaniline. 
The latter was converted to the thiourea, which on 
oxidation with bromine, gave 2-amino-4-chloro- 
benzothiazole. This was converted to 2-bromo-4- 
chlorobenzothiazole (VII) by application of a novel di- 
azotization procedure which has been reported for the 
conversion of the weakly basic 2-aminopyridine to 2- 
bromopyridine. The reaction of VII with sodium 
methoxide gave VI. When VI was reacted with 3- 
diethylaminopropylamine, the desired I was not ob- 
tained. Instead, the benzothiazole was apparently at- 
tacked at position-2 to give, in very poor yield, 
4-chloro-2-(3-diethylaminopropylamino) benzothia- 
zOle. 

2-Amino-6-bromobenzothiazole (VII) was pre- 
pared by the thiocyanation of p-bromoaniline. 2, 6- 
Dibromobenzothiazole (IX) was then obtained from 
VIII by the procedure used to prepare VII. The ni- 
tration of IX gave, as the practical product under the 
conditions used, 2,6-dibromo-7-nitrobenzothiazole (X) 
rather than the desired 4-nitro isomer. Sodium 
methoxide converted X to 6-bromo-2- methoxy-7- 
nitrobenzothiazole, which was then hydrogenated over 
palladium-on-calcium carbonate in the presence of 
sodium acetate, to give 7-amino-2-methoxybenzo- 
thiazole (XI). 

In order to ascertain the position of the amino 
group in XI, and thereby the structure of X, XI was 
converted to 7-chloro-2-hydroxybenzothiazole (XII) 
via the Sandmeyer reaction. An authentic sample of 
4-chloro-2-hydroxybenzothiazole (XIII) was prepared 
by the action of 5% aqueous sodium hydroxide on VII. 
The melting points of XII and XIII were practically 
identical, but a mixed m. p. was depressed, indicating 
that the nitration of [IX had given principally the 5- or 
7-nitro isomer. A choice was then made between 
these two possibilities on the basis of the differences 
in melting points reported for the known 5-amino-2- 
methoxybenzothiazole (XIV) and 5-chloro-2-hydroxy- 
benzothiazole (XV), and those observed for XI and 
XII. These differences allowed the assignment of a 
7-substituted structure for XI and XII. 

17 pages. $1.00. MicA 55-399 
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CHEMISTRY, BIOLOGICAL 


THE SYNTHESIS OF 
6- DEOXY- 6-F LUORO-D-GLUCOSE AND A STUDY 
OF ITS METABOLIC EFFECTS 


(Publication No. 11,068) 


Edwin Raymond Blakley, Ph.D. 
University of Minnesota, 1954 


The synthesis of 6-deoxy-6-fluoro-D-glucose 
(6FG) and a study of its effect on some biological 
systems utilizing glucose has been reported. The 
synthesis from glucose was accomplished by a six- 
step procedure in which 1,2-isopropylidene-3,5- 
benzylidene-6-tosyl-D-glucofuranose was prepared, 
treated with KF°2H.0O in methanol and the product 
hydrolyzed with acid to give 6FG in an overall yield 
of 5%. The C-F bond is stable to hot 0.25 N acid, and 
at room temperature at pH 10.5 for twenty hours but 
is readily split by hot alkali. The Rf value by paper 
chromatography using butanol: ethanol: water 
(40:10:50) is 0.35. 

The 6FG was not fermented by intact bakers’ or 
brewers’ yeast, but a 1:1 ratio of the compound to 
substrate competitively inhibited the fermentation of 
glucose by brewers’ yeast about 42%. The fermen- 
tation of fructose was more strongly inhibited. 
Bakers’ yeast was less sensitive to the effects of the 
inhibitor. 

With cell-free yeast extracts, 6FG was not fer- 
mented and at concentration six times that of the sub- 
strate did not inhibit the fermentation of glucose or 
fructose. 

The 6FG was not phosphorylated by hexokinase 
and at about equimolar concentrations inhibited phos- 
phorylation of fructose but not glucose. At ten times 
the concentration of substrate, 6FG inhibited the 
phosphorylation of glucose 10% and fructose 35%. 
These results suggest that the inhibitory effect of 
6FG on fermentation by intact yeast is not the result 
of hexokinase inhibition. 

The results of the fermentation and hexokinase 
studies have been interpreted in terms of a transfer 
process, located within the cell membrane, specifi- 
cally and competitively inhibited by 6FG. 

The 6FG was found to be a substrate for notatin, 
but the rate of reaction was only about 2.86% of the 
rate with glucose when the concentration of both sub- 
strates was 0.5 M. Glucose could be determined in 
the presence of 6FG by the use of notatin with an 
error of about + 3%. 

With rat diaphragm, 6FG was not utilized, but 
equilibrated with the tissue space similarly to other 
non-utilizable sugars. The active uptake of glucose 
by diaphragm was inhibited about 21% when the ratio 
of inhibitor to glucose was 2:1, using a colorimetric 
method for glucose assay. Results using notatin for 
assay of glucose were extremely variable and less 
conclusive. 

Single introperitoneal injections of 250 mgm. of 
6FG per kilogram of body weight produced toxic 
Symptoms in the rat, from which the rat recovered. 
Death followed after the second successive dose 


administered on successive days. Comparative ex- 
periments with an equivalent amount of NaF suggested 
that the observed effects may be partially due to a 
liberation of inorganic fluoride. 

173 pages. $2.16. MicA 55-400 


STUDY OF THE MECHANISM OF ENZYME ACTION 
BY USE OF ISOTOPES 
OF OXYGEN AND PHOSPHORUS 


(Publication No. 11,084) 


Alfonso Benjamin Falcone, Ph.D. 
University of Minneosta, 1954 


In this thesis studies are reported on the use of 
O'* and P*’ for the elucidation of the mechanism of 
action of succinyl CoA acetoacetyl transferase and of 
oxidative phosphorylation in the respiratory chain. 

The primary objective of the studies with succinyl 
CoA acetoacetyl transferase was to determine the 
source of oxygen required to form the carboxyl group 
from the acyl precursor in the reaction: 


Acetoacetyl-S-CoA + Succinate——Acetoacetate 
+ Succinyl-S-CoA 


Various experimental approaches were made; the 
most definitive results were obtained from studies 
which showed that oxygen from succinate labeled with 
O° appeared in the carboxyl group of acetoacetate 
formed in the reaction. For these experiments aceto- 
acetyl-S-CoA was prepared by acylation of CoASH 
with diketene in phosphate buffer pH 7.5-8.0 and at 
0°C. Methods were described for synthesis of O° 
labeled succinate and acetoacetyl-S-glutathione, and 
decarboxylation of succinate and acetoacetate. 

A mechanism for this reaction was proposed which 
involved the formation of an anhydride intermediate 
which satisfied the energetics of the reaction and ex- 
plains the oxygen transfer data by offering an inter- 
mediate in which both acyl groups are bonded to the 
oxygen atom that is transferred. 

The studies on oxidative phosphorylation were 
designed to test the possible reversibility of the phos- 
phorylation reaction of oxidative phosphorylation in 
the respiratory chain. Washed rat liver mitochondria 
were shown to catalyze a rapid incorporation of in- 
organic phosphate labeled with P*? into ATP in the 
absence of substrate and with no net uptake of oxygen. 
Addition of 2,4-dinitrophenol at a concentration of 
3 x 107° M depressed the exchange by 99 percent. 
These findings were interpreted as indicating a re- 
versibility of the phosphorylation reaction associated 
with electron transport under equilibrium conditions. 

The exchange appeared to be uninfluenced by the 
presence or absence of oxygen. Potassium cyanide 
had no effect on the exchange at 10% M but at 107 M 
a 60-70 percent inhibition occurred; higher levels 
produced little additional inhibition. These results in- 
dicated that cytochrome oxidase activity was not in- 
volved in the catalysis of the exchange of inorganic 
phosphate with the acid labile groups of ATP; and that 
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at least two different reactions are responsible for 
this exchange under equilibrium conditions. Thy- 
roxine at 1 x 10-° M had no effect on this exchange 
reaction. Heating of mitochondria for 15 minutes at 
38 degrees abolished 98 percent of the exchange. The 
absence of Mgt*t ions and presence of ethylene di- 
amine tetra acetic acid (EDTA) at 4 x 107° M resulted 
in a suppression of “ATPase” activity. EDTA at this 
concentration in systems without added Mg*t ions 
appeared to increase the rate of exchange. The re- 
sults of these experiments in conjunction with ex- 
periments reported elsewhere dealing with O'° ex- 
change of inorganic phosphate are discussed and a 
hypothesis dealing with the mechanism of oxidative 
phosphorylation in the respiratory chain is pre- 
sented. 127 pages. $1.59. MicA 55-401 


STUDIES ON THE MECHANISM OF 
ENZYMIC PHOSPHATE TRANSFER WITH O”* 


(Publication No. 11,089) 


William Henry Harrison, Jr., Ph.D. 
University of Minnesota, 1954 


The significance of enzymic phosphate trans- 
ferring reactions in the energy transfer and storage 
processes of biological systems is recognized but 
little information has been available regarding the 
mechanism of the transfer reactions. The objective 


of the studies presented in this thesis was to obtain, 
with use of the stable isotope, O**, fundamental in- 
formation about the fate of phosphate oxygen in en- 
zymic phosphate transfer. From this and other in- 
formation about enzymic phosphate transfer and the 
chemical properties of the reactants a general phos- 
phate transfer mechanism has been formulated. 

The study involved development of a technique for 
measuring O'* in water samples in amounts as low as 
1 mg. consisting of a hot platinum wire catalyzed 
equilibration of gaseous CO, with gaseous H.O fol- 
lowed by CO, collection and analysis for O** with a 
mass spectrometer. Preparations for O'*-labeled 
inorganic phosphate, 3-phosphoglycerate labeled with 
O’* in the ionizable phosphate oxygens as well as 
methods for the decarboxylation of 3-phosphoglycer- 
ate and degradation of the inorganic phosphate de- 
rived from reaction media or from phosphocreatine, 
ATP, ADP, acetyl phosphate and 3-phosphoglycerate 
are described. 

With use of O'*-labeled inorganic phosphate, one 
oxygen of inorganic phosphate was found to be in- 
corporated into the 1,3-diphosphoglycerate formed in 
the 3-phosphoglyceraldehyde dehydrogenase reaction. 
Also, the specific cleavage of the O-P bond of the 
C-O-P linkage of the acyl phosphate of 1,3-diphos- 
phoglycerate in the 3-phosphoglycerate phospho- 
ferase reaction was shown. 

With the use of O*-labeled water, it was found 
that water oxygen is not incorporated into the ATP 
formed during the pyruvic phosphoferase catalyzed 
phosphate transfer from phosphoenolpyruvate to ADP; 


this suggested that a diester type mechanism is not 
involved. The diester type mechanism was definitely 
ruled out for the acetate phosphoferase reaction by 
evidence showing the lack of incorporation of water 
oxygen into the phosphate of acetyl phosphate or into 
the acid hydrolyzable phosphate of ATP and ADP. 

With use of 3-phosphoglycerate labeled withO'® in 
the ionizable phosphate oxygens, it was shown con- 
Clusively that the ionizable phosphate oxygens do not 
exchange with oxygen from any source during the en- 
zymic transfer of phosphate from 3-phosphoglycerate 
to phosphocreatine. Thus exchange of phosphate oxy- 
gens does not occur in the phosphoglyceromutase, 
enolase, pyruvate phosphoferase, creatine phospho- 
ferase and probably the myokinase and 3-phospho- 
glycerate phosphoferase reactions. The ionizable 
oxygens of the phosphate donor remain as such in the 
phosphate acceptor and the transfer reactions thus 
occur with cleavage of the bond between the P of the 
phosphate transferred and an O or N of the donor 
molecule. This result gives further evidence against 
a diester type mechanism and must be considered in 
any other mechanism proposed for the enzymatic 
reactions studied. 

A mechanism for reversible phosphate transfer 
is proposed which is consistent with these and other 
existing facts. The enzymic phosphate transfer mech- 
anism is explained as a displacement reaction involv- 
ing a nucleophilic attack of an O or N of the acceptor 
molecule on the P atom of the donor. The phosphate 
group to be transferred from either phosphate donor 
is regarded as being bound at the same site on the 
enzyme and rendered labile to nucleophilic attack by 
the acceptor. The mechanism proposed may occur 
with or without intermediate enzyme- phosphate for- 
mation; studies of others give strong evidence for the 
occurrence of both types of phosphate transfer. 

122 pages. $1.53. MicA 55-402 


PROPERTIES OF CERTAIN PROTEASE SYSTEMS 
USED IN BREADMAKING 


(Publication No. 11,094) 


John Alexander Johnson, Jr., Ph.D. 
University of Minnesota, 1954 
Adviser: W.F. Geddes 

The action of proteases in breadmaking was re- 
garded for years as inconsequential or detrimental. 
However, since the introduction of fungal enzyme 
supplements in 1950, their beneficial effects on dough 
properties and bread quality has been recognized. 
This investigation was made to study the properties 
of the proteases of malted wheat flour and several 
commercial unpurified fungal (Aspergillus oryzae) 
supplements used in breadmaking. 

The order of reaction for hydrolysis of gluten and 
hemoglobin by various protease systems usually fol- 
lowed first and zero order reactions equally well. 
Exceptions were found for the cereal proteases acting 








The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress 


card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





CHEMISTRY 331 





on hemoglobin and fungal proteases acting on gluten 
in which cases the amount of cleavage was extensive 
and the hydrolysis followed the first order law. 

The Michaelis-Menten constants for the hydroly- 
sis of gluten by proteases of malted wheat flour and 
fungal supplements were less than those for hydroly- 
sis of hemoglobin, although the maximum rate of 
hydrolysis was greater for the hemoglobin. 

The apparent activation energy values for the 
protease systems acting on gluten were the same 
while considerable variation was observed for the 
same systems hydrolyzing hemoglobin. The activa- 
tion energy for the fungal protease acting in sponge 
doughs was of the same magnitude as for hydrolysis 
of the gluten substrate. 

A technic was developed to measure changes in 
dough consistency as a function of proteolysis using 
the Farinograph. The method depends on using an 
excess of a purified alpha-amylase in a sponge dough 
which is fermented for 4 hours at 30° C at a pH 4.7. 
A linear relationship between enzyme concentration 
and decrease in dough consistency was found for 
fungal, malted wheat proteases and crude pepsin 
while crude papain exhibited a curvilinear relation- 
ship. A fraction of the proteases of the malted 
cereal, that could be inactivated by heating at 50° C 
for 30 minutes pH 10.5, was inhibited by oxidizing 
improvers used in baking while fungal proteases 
were unaffected. The fraction of the cereal protease 
that was inactivated by heat treatment of the extracts 
was inhibited by use of an excess amount of gluten 
substrate. The action of papain in dough was in- 
hibited by oxidants. These results demonstrate that 
malted wheat flour contains more than one protease. 

The pH optima were similar for different prote- 
ases acting on the same substrate but the optima 
shifted for different substrates. The optima pH for 
malted wheat flour and fungal protease acting on glu- 
ten and hemoglobin were 3.0-4.0, 5.5-6.0 for casein, 
and 7.0 for gelatin. Trypsin exhibited a pH optima at 
7.0-7.5 for hydrolysis of all substrates. Optima pH 
values for hydrolysis of complex substrates appeared 
to be primarily a function of solubility and subsequent 
availability of linkages to attack. Likewise, un- 
denatured gluten was more soluble and available to 
protease attack than heat denatured gluten. 

Studies with synthetic substrates of known struc- 
ture showed that malted wheat flour and fungal sup- 
plements contained enzymes that exhibited trypsin- 
and dipeptidase-like activity but no pepsin- or 
carboxypeptidase-like activity. The dipeptidase-like 
activity of fungal protease was destroyed by heat 
treatment, while the trypsin-like activity was un- 
affected. Undoubtedly, many specific peptide link- 
ages not demonstrated by this investigation are 
hydrolyzed by the protease system of cereal and 
fungal supplements. In order to follow this problem 
to a logical conclusion it would be necessary to per- 
form end-group analysis on the products resulting 
from the partial hydrolysis of gluten by the protease 
system of malted wheat flour and fungal supplements. 

124 pages. $1.55. MicA 55-403 





THE EFFECT OF PITUITARY 
AND OTHER HORMONES ON AZO DYE-INDUCED 
CARCINOGENESIS IN THE 
HYPOPHYSECTOMIZED RAT 


(Publication No. 11,183) 


Charles Haynes Robertson, Ph.D. 
Stanford University, 1955 


Since an azo dye diet failed to induce liver tumors 
in hypophysectomized rats, several experiments with 
both male and female animals were performed to dis- 
cover which pituitary or other hormone might restore 
the azo dye induced carcinogenesis in these hypophy- 
sectomized rats. 

The rats were fed a synthetic diet containing 0.06 
percent 3’methyl-4-dimethylaminoazobenzene. These 
rats were injected subcutaneously with the various 
hormone preparations and were sacrificed at eight to 
twenty weeks. At the time of sacrifice the tissues 
were fixed in formalin and subsequently the slides 
made were read by a pathologist. 

It was found that adrenocorticotrophin and growth 
hormone preparations partially restored the process 
as indicated by the appearance of malignant tumors in 
sixteen to twenty weeks. Pituitary gonadotrophins and 
thyrotrophins showed only slight restorative activity. 

Several steroid hormones were also tested in the 
above respect. Animals receiving DOCA showed bile © 
duct adenomas in sixteen to twenty weeks although no 
actual malignancies were found as were found in the 
adrenocorticotrophin and growth hormone groups. 
The other adrenal steroids tested and estradiol, 
TACE, testosterone and progesterone showed no re- 
storative activity. 

Two experiments using combinations of hormones 
were carried out. The adrenocorticotrophin and 
growth hormone appeared to have a very slight syner- 
gistic effect on each other in restoring the carcino- 
genic process. However, the rate and extent of carci- 
nogenesis was still less than that occurring in the 
intact rat. 

Two experiments determining liver protein bound 
dyes were carried out. It was found that hypophy- 
sectomized rats initially showed less protein bound 
dye; but after the maximum value was reached, bound 
dye values decreased less rapidly in the hypophy- 
sectomized rat. The observation that the hypophy- 
sectomized rats which do not get tumors have more 
bound dye in the later stages than the intact rat in 
which tumors develop casts some doubt on the im- 
portance of bound dye as a criterion of potential 
carcinogenesis. 210 pages. $2.63. MicA 55-404 
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STUDIES ON THE METABOLISM UNDER STRESS 
AND THE BIOSYNTHESIS OF ASCORBIC ACID 


(Publication No. 10,812) 


Lothar Ludwig Salomon, Ph.D. 
Columbia University, 1952 


The finding of high concentrations of ascorbic acid 
in the adrenals, and the sensitivity of the vitamin 
levels to a variety of stresses and ACTH injection, 
have led to considerable speculation on the fate of the 
adrenal ascorbic acid. No information has been 
available, but a role of ascorbic acid in the synthesis 
of adrenal steroids has been suggested. 

In these studies, a method for the synthesis of 
ascorbic-1-C"™ acid from D-sorbitol, via L-xylose, 
L-xylosone and the cyanohydrin reaction has been 
developed. This material was used in a study of the 
metabolism of ascorbic acid under stress. Guinea 
pigs and normal and hypophysectomized rats under 
the influence of ACTH, scorbutic guinea pigs, and 
guinea pigs treated with diphtheria toxin were used. 

It was found that at least the labeled carbon of 
ascorbic acid, carbon-1, leaves the adrenals as a 
consequence of the effect of ACTH, since all radio- 
active material in the adrenals could be identified as 
unchanged ascorbic acid, both before and after ACTH 
injection. Additionally, absence of non-ascorbic acid 
radioactivity in the blood, liver, kidneys and spleen 
suggests that ascorbic acid leaves the adrenals in- 
tact. 

Blood and serum ascorbic acid levels were not 
found to be altered appreciably following the action of 
ACTH, but respiratory carbon dioxide appeared to 
contain smaller amounts of radioactivity under these 
circumstances. Urinary radioactivity was found es- 
sentially unaltered. This indicates that ascorbic acid 
secreted from the adrenals was not eliminated via 
the urinary or respiratory system. Lowering of re- 
Spiratory radioactivity under these circumstances 
could, on the other hand, indicate greater conserva- 
tion of the vitamin under stress. Respiratory data 
from scorbutic and diphtheria toxin injected guinea 
pigs support this conclusion. 

The data on isolated ascorbic acid further suggest 
the absence of important amounts of diketogulonic 
acid in the tissues of these animals. They also indi- 
cate that ascorbic acid functions as the intact mole- 
cule, rather than in a metabolically altered form, no 
longer chemically identifiable as ascorbic acid. 

Additional findings were made in the course of 
this study. Glycogen, glycerol and fatty acids were 
found to possess a low order of radiocarbon incorpo- 
rated from ascorbic acid. Cholesterol and urinary 
steroids were non-radioactive within the precision of 
measurements. Urine constituents contained con- 
siderable radioactivity. In the guinea pig, oxalic 
acid, carbonate, urea, and other substances were 
found to have incorporated sizable amounts of 
carbon-1 of ascorbic acid. Complete identification 
has not been made of all radioactive urine constitu- 
ents, but the bulk of the unidentified fraction appears 
to consist of at least two acidic substances, possibly 
associated with urinary pigments. 


Studies on the biosynthesis of ascorbic acid in the 
albino rat, from carboxyl-labeled acetate and 
uniformly-labeled glucose indicate that, if the bio- 
synthesis of ascorbic acid requires the intact glucose 
molecule, chain fragmentation of the six-carbon 
chain during this conversion takes place. The extent 
or importance of chain cleavage could not be deduced. 
Based on data of the metabolism of glucuronic acid, 
labeled uniformly or in carbon-six, obtained by other 
workers, a metabolic path from glucose to ascorbic 
acid via glucuronic acid has been suggested. 

Experiments on the biosynthesis of ascorbic acid 
from glucose-1-C™“ by the guinea pig embryo failed to 
lend support to previously published work of other 
investigators, and strongly suggest that their con- 
clusions were based on faulty evidence. 

84 pages. $1.05. MicA 55-405 


THE SYNTHETIC ACTIVITIES OF PROSTATIC 
PHOSPHATASE IN THE PRESENCE OF 
CYTIDINE AND INORGANIC PHOSPHATE 


(Publication No. 11,187) 


Albert John Schneider, Ph.D. 
Stanford University, 1955 


A detailed study of the action of prostatic phos- 
phatase on cytidine and inorganic phosphate was 
undertaken to ascertain whether nucleotide synthesis 
was possible under such conditions, and, if so, to 
what extent synthesis might proceed and what the na- 
ture of the synthetic products might be. Such infor- 
mation was considered relevant to the problems of 
nucleic acid biosynthesis in terms of pathway and 
energetics. 

First a detailed study of the behavior of cytidine- 
2’-phosphate and cytidine-3’-phosphate with respect 
to Dowex-2 formate was carried out to define optimal 
conditions for chromatographic separation. It was 
concluded that 0.04 N formic acid adjusted to pH 2.7 
with alkali was a suitable eluting agent, and that a 
column of resin 0.83 cm? x 26 cm was adequate to 
permit complete separation of mixtures of the two 
isomers not exceeding 50 mg. 

Cytidine-5’-phosphate was synthesized chemically 
in order to define certain physical properties not 
available from the literature. In particular [a] in 
water value of + 23.4° was confirmed. The molecular 
extinction coefficient at 280 mw was found to be 12820 
in 0.1 N HC1 solution, while the 280/260 ratio was 
2.12. Maximum extinction in acid occurred at 212 
and 280 my, with the minimum at 241 muy. 

Incubations of mixtures of a) cytidine and in- 
organic phosphate, b) cytidine and ethyl phosphate, 

c) cytidine-3’-phosphate and inorganic phosphate, and 
d) cytidine-3’-phosphate alone, in the presence of 
prostatic phosphatase were carried out over periods 
of time ranging from 24 hours to 26 days. The re- 
action mixtures were then fractionated by means of 
the ion exchange chromatographic methods developed 
above. Quantitative estimates of the amount of each 
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synthetic fraction were based on both ultraviolet ab- 
sorption measurements and phosphorus analyses. 

The various synthetic fractions were subjected to 
a variety of identification procedures including a) de- 
termination of the ultraviolet absorption spectra, 
based on phosphorus content, b) behavior on paper 
chromatography in three different solvent systems, 
c) treatment with periodate quantitatively, d) treat- 
ment with both periodate and lead tetraacetate, and 
paper chromatographic determination of the quali- 
tative results of such treatment, using cytidine and 
the three isomeric nucleotides as controls, e) simi- 
lar qualitative evaluation of the results of treatment 
with crude venom from the rattlesnake, C. atrox, 
treatment with ribonuclease, and treatment with 
NaOH. 

It was found that three synthetic fractions corre- 
sponded in detail with the three isomeric cytidylic 
acids. A fourth fraction was identified as a probable 
mixture of two isomeric diesters of cytidine and 
phosphoric acid: cytidine-3’-, cytidine-5’-phosphate, 
and dicytidine-5’-phosphate. Two other fractions 
were not satisfactorily identified, but apparently also 
were cytosine-containing substances. 

These findings demonstrated that nucleic acid 
synthesis from a nucleoside through the nucleotide, 
followed by polymerization of the nucleotides, was at 
least possible, however improbable such a pathway 
might be. The complexity of the synthetic reaction 
suggested great caution in the use of thermodynamic 
calculations based on equilibrium data obtained in 
this fashion unless the analytical methods were very 
sensitive. The relative amounts of cytidine-2’-phos- 
phate and cytidine-3’-phosphate obtained were very 
similar to those obtained from alkaline hydrolysis of 
either ribonucleic acid or benzyl cytidine-3’-phos- 
phate, and from acid isomerization of either the 2’ 
or 3’ isomer. It was thus felt that the unequal distri- 
bution of these isomers in alkaline hydrolysates 
probably had no significance in regard to the struc- 
ture of RNA. 91 pages. $1.14. MicA 55-406 





CHEMISTRY, INORGANIC 
HIGH FREQUENCY DIELECTRIC PROPERTIES 
OF SOME LIQUID SYSTEMS 


(Publication No. 10,899) 


Alan Douglas Franklin, Ph.D. 
Princeton University, 1950 


The dielectric constant €’) and loss factor (€” for 
several pure polar organic liquids and liquid water 
have been measured at temperatures from 0’C to 
55°C at a wave length of 3.22cm. Of these, only 
water has been discussed herein in detail. 

The static and frequency-dependent dielectric 
constants of ice and liquid water have been con- 
sidered with the aim of gaining some information 


concerning the structure and modes of motion of the 
molecules in both ice and water. It has been shown 
that the static dielectric constant of ice, and its tem- 
perature dependence, are consistent with a rigid 
crystal structure with rather strongly directive inter- 
molecular bonds, presumably hydrogen-bonds, as 
pictured by Bernal and Fowler.*’ However, the ex- 
istence of several equi-energy orientational con- 
figurations of the molecules in the lattice is definitely 
indicated. 

The frequency dependence of the dielectric con- 
stant and loss is shown to be consistent with a chain- 
reaction orientation process, involving as the initial 
step either ionization of a molecule of HO>OH~ 
+(H3;0+), followed by a series of proton jumps ina 
chain-like sequence, or else rotation of a discrete 
molecule, followed by an orientational adjustment of 
its neighbors. The former process is considered 
somewhat the more probable. 

Interpretation of the static dielectric constant of 
liquid water on the basis of the Kirkwood theory 
agrees with the concept of rather well defined liquid 
structure, decreasing with increasing temperature. 
This is supported with heat capacity, x-ray, Raman 
and infra red data. It is shown that the mechanism 
of orientation in liquid water bears strong resem- 
blance to the mechanism of viscous flow and of 
hydrogen-ion conductance. It is suggested that mo- 
lecular rotation may be the slow process in each 
case. 

Because investigation of the dielectric properties 
of pure organic liquids indicated a strong similarity 
between the mechanisms of orientation and viscous 
flow, it seemed profitable to study the effect of dis- 
solving the same molecules in non-polar solvents, 
thus varying the effective environment of the orienting 
molecules. For this reason the dielectric constant 
and loss of very dilute solutions of ethyl bromide, 
n-octyl bromide, and t-butyl chloride in n-heptane, 
cyclohexane, and n-hexadecane were measured over 
a range of temperatures. Solutions of ethyl bromide 
in benzene, a-bromonaphthalene in n-heptane, and 
d-camphor in cyclohexane were also measured, the 
latter two at single temperatures. 

It was found that e’ and e”, as well as €0 and €00, 
were linear in the concentration. This can be shown 
to imply that the same dispersion equation holds for 
all concentrations in this linear range, and that the 
slopes of these plots may be used in the dispersion 
equation to determine the parameters of the equation. 

The best possible fit was obtained for the n-octyl 
bromide, a-bromonaphthalene, and d-camphor solu- 
tions with a slightly modified Cole and Cole” equa- 
tion. For the other solutions, the frequencies used 
here, 1, 3, 5, and 10cm., were too far below the criti- 
cal frequency to determine the dispersion equation. 
Only very rough values for the dispersion equation, 
based on that of Cole and Cole,” were obtained. 

It was found, in spite of a nine-fold increase in 
viscosity from n-heptane to n-hexadecane solutions, 
that the critical frequency showed no definite change 
from one solvent to another for a given solute. In 
contrast, it is noted that the molar volume of the so 
solute, regardless of solvent, seems to be the 
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determining factor in the critical frequency. On the 
other hand, the temperature dependence of the criti- 
cal frequency of these solutions seems always to give 
an activation energy of from 1.7 to 2.0 kCals/moles, 
regardless of solute and solvent. 

226 pages. $2.83. MicA 55-407 


A TRACER STUDY OF THE DISTRIBUTION 
OF IODINE AT LOW CONCENTRATIONS 
BETWEEN CARBON DISULFIDE AND WATER 


(Publication No. 8150) 


Mary Lowe Good, Ph.D. 
University of Arkansas, 1955 


A distribution study of iodine between carbon di- 
sulfide and water at various pH values was made 
using 8.0 day I’** as atracer. The distribution co- 
efficient D was determined at 25°C. over a range of 
total iodine concentration of 10™* M to 107° M (origi- 
nally in the carbon disulfide) at pH values of ap- 
proximately 7, 5, 3, and 1. The activity rose rapidly 
in the water layer at first and then slowly over a long 
period of time. To obtain the equilibrium value for 
the fast extraction the curve of the gradual rise was 
extrapolated to zero time. This extrapolated value 
was assumed to be the amount of activity in the water 
layer due to iodine hydrolysis, tri-iodide formation, 
and the partition of iodine between carbon disulfide 
and water. The D values were calculated by the fol- 
lowing equation: 


(Orig. Act. in CS./ml.) - (Extrapolated Act. 
in H,O/ml.) 
Extrapolated Act. in H,O/ml. 


From a knowledge of the partition coefficient of 
iodine between carbon disulfide and water, the equi- 
_ librium constant for tri-iodide formation, and the 
accepted value of the hydrolysis constant, the ex- 
pected value of D was calculated. The experimental 
D values agreed with the calculated D values at 
107° M total iodine concentration at all pH values. 
Below this concentration (approximately 2 x 10-* M 
in the water phase) the experimental D values were 
lower than the calculated ones, the deviation in- 
creasing with dilution. Thus some other reaction, or 
reactions, other than the ones listed above, ap- 
parently contributed to the aqueous phase. The re- 
sults seem to be best explained by the postulation of 
excess iodide in the water layer, formed by some 
unknown interaction of the water with iodine, or by 
the interaction of impurities with iodine in the aque- 
ous phase. In either case excess iodide would be 
available in the water layer to upset the expected 
equilibria and force more activity into the water, the 
end products being I~ and HOI at low concentraticns. 

93 pages. $1.16. MicA 55-408 
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THE CATALYTIC HYDROGENATION 
OF POLYHYDRIC PHENOLS AND 
THE STEREOCHEMISTRY OF 
THE REDUCTION PRODUCTS 


(Publication No. 10,830) 


Robert Christian Anderson, Ph.D. 
Princeton University, 1948 


This thesis, is divided into three parts. The first 
part is concerned with data of a historical or theo- 
retical nature, correlated in such a manner as to 
make intelligible the more specific results and argu- 
ments of the sections which follow it. The several 
general topics reviewed are the stereochemistry of 
cyclohexane, the cyclitol isomers and the pertinent 
data on catalytic hydrogenation of aromatic com- 
pounds. 

Part Two describes the line of reasoning, the ex- 
perimental work and the results on the catalytic 
hydrogenation of hexahydroxybenzene. These results 
vitiate the claim of Wieland and Wistart that this re- 
duction produces meso inositol in 80% yields as an 
uncontaminated isomer. However, by using modified 
Raney nickel catalysts and pressures of 100 atmos- 
pheres of hydrogen it is demonstrated that this poly- 
hydric phenol can be reduced. Both hydrogenation 
and hydrogenolysis occurs, since, depending some- 
what on the solvent, a mixture of products ranging 
from dihydroxycyclohexane on up to the desired 
cyclitols is obtained. Of the latter, five were iso- 
lated, and three definitely characterized as meso 
inositol, m.p. 225°C; scyllitol, m.p. 350°C; and a 
new cyclitol m.p. 213°C. In addition the presence in 
the mixture of epi-inositol, m.p. 180°C and another 
new cyclitol, m.p. 140°C is suggested. These results 
are discussed in relation to data found in the parallel 
series of C,H,Cl, compounds. 

The third section outlines a synthesis for strep- 
tamine via a route which is self-sustaining as re- 
gards assignment of stereochemical configuration. 
The synthesis represents a continuation of the study 
in Part Two in that the catalytic hydrogenation of a 
Suitable polyhydric phenol derivative is a key step. 
This derivative, 1,2,3-trimethoxy, 5-hydroxybenzene, 
has been synthesized and hydrogenated. The reduc- 
tion product has been oxidized to give a mixture of 
ketones, which, in turn, have been converted to their 
2,4-dinitrophenylhydrazone derivatives and separated 
by chromatographic adsorption. As anticipated on 
theoretical grounds, three separation isomer deriva- 
tives were obtained corresponding to the-41_—_t, 


Ll forms. 


72 pages. $1.00. MicA 55-409 
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THE CONSTITUTION OF 
FLAX STRAW HEMICELLULOSE 


(Publication No. 11,087) 


James D. Geerdes, Ph.D. 
University of Minnesota, 1953 


A hemicellulose has been obtained from the finely 
ground straw of flax Linum usitatissimum sp. by de- 
lignification with chlorine dioxide followed by ex- 
traction of the resulting “holocellulose” with 5% po- 
tassium hydroxide. Alcohol precipitation of the 
acidified alkaline extract yielded the hemicellulose in 
10% yield based on the crude straw. The component 
sugars obtained from hydrolyzed polysaccharide were 
D-xylose (84.5%), 4-O-methyl-D-glucuronic acid 
(14.3%), and L-rhamnose (1.4%). 

Graded hydrolysis of the hemicellulose yielded D- 
xylose and a characteristically stable aldobiuronic — 
acid consisting of 4-O-methyl-D-glucuronic acid in 
glycosidic union with D-xylose. The acid was char- 
acterized by its crystalline amide while the D-xylose 
obtained in a crystalline state was further identified 
in the form of its dibenzylidine dimethyl acetal. 

Methylation of the hemicellulose acetate deriva- 
tive afforded the methylated derivative which was 
subjected to purification and examined for homo- 
geneity. Graded hydrolysis of the methylated poly- 
saccharide yielded a methylated aldobiuronic acid. 
This methylated aldobiuronic acid was found to con- 
sist of 2,3,4-tri-O-methyl-D-glucuronic acid and 3- 
O-methyl-D-xylose. The acid component was 
characterized by the crystalline amide of methyl 
2,3,4-tri-O-methyl-D-glucuronoside while the 3-O- 
methyl-D-xylose was obtained in the crystalline state, 
and further identified by its crystalline anilide. 

When the aldobiuronic acid was separately methyl- 
ated, the cleavage products yielded 3,4-di-O-methyl- 
D-xylose characterized by its crystalline 6-lactone. 
~The neutral sugars obtained from the hydrolyzed 
methylated hemicellulose were separated using a 
column of hydrocellulose into 2,3,4-tri-O-methyl-D- 
xylose, 2,3-di-O-methyl-D-xylose, 2-O-methyl-D- 
xylose, and 2,4-di-O-methyl-L-rhamnose. The 
optical rotation of 2,3,4-tri-O-methyl-D-xylose and 
the Rf values of both it and its anilide corresponded 
to those found for the first sugar obtained from the 
column separation. The 2,3-di-O-methyl-D- xylose 
fraction and the crystalline anilide prepared from it 
were identical in every respect with the correspond- 
ing authentic specimens. The isolation of crystalline 
2-O-methyl-D-xylose was also carried out. The 
cryStalline anilide of 2,4-di-O-methyl- L- rhamnose 
was also identified. 

From the mole ratios of the various sugar de- 
rivatives obtained from the methylated polysaccha- 
ride a possible structure has been proposed consist- 
ing of a chain of about 120 xylose residues linked 
through positions 1 and 4 and having 4-O- methyl-D- 
glucuronic acid sugars appended as single units to - 
one out of every eight xylose units in the chain. The 
two rhamnose units may be existent in any position of 
the chain except as points of branching or in the non- 
reducing terminal position. Two branching points are 





indicated in the molecule in addition to those having 
4-Q-methyl-D-glucuronic acid attached. 

Hydrocellulose, obtained by dissolving cellulose 
in syrupy phosphoric acid and precipitating it with 
water, has been found superior to cellulose for the 
separation of methylated sugars. 

A column packed with a mixture of this type of 
hydrocellulose and cellulose has been employed for 
the resolution of the mixture of methylated sugars 
obtained by hydrolysis of methylated flax straw 
hemicellulose. 84 pages. $1.05. MicA 55-410 


A STUDY OF OPTICALLY ACTIVE 
CYCLOPROPANE DERIVATIVES 


(Publication No. 11,194) 


Frederick Mathew Hornyak, Ph.D. 
Florida State University, 1955 


The chemical properties of cyclopropane deriva- 
tives are of interest because of the unique geometry 
of the three-membered carbon ring and the unusual 
strain (or relatively high energy) which accompanies 
it. Moreover, numerous experimental facts have 
shown that the ring entity can produce an effect like a 
carbon-carbon double bond. 

In the presence of lithium di-isopropylamide opti- 
cally active 2,2-diphenylcyclopropanecarbonitrile 
racemized at room temperature in less than 15 sec- 
onds. When the active nitrile was alkylated with 
methyl iodide in the presence of the same base ra- 
cemic 1-methyl-2,2-diphenylcyclopropanecarbonitrile 
was produced. These data indicate that a cyclopropyl 
carbanion is incapable of retention of optical rotatory 
activity. There is evidence indicating that a pair of 
electrons occupying one of the four positions emanat- 
ing from a carbon-carbon double bond system is 
capable of maintaining a fixed position in space like a 
fourth substituent; the pair of electrons in a cyclo- 
propyl carbanion is, therefore, not subject to the 
same interactions or influences. Optically active 
2,2-diphenylcyclopropanecarbonitrile was synthesized 
from active 2,2-diphenylcyclopropanecarboxylic acid 
which was obtained from the reaction of diazoacetic 
ester with 1,1-diphenylethylene and resolved via the 
brucine salt. Another method for the synthesis of 
such compounds was found in the reaction of di- 
phenyldiazomethane with acrylonitrile, methyl acryl- 
ate, and methyl methacrylate. Although pyrazolines 
are frequently formed as intermediates in such re- 
actions, the present cases at room temperature di- 
rectly produced the cyclopropane derivative with the 
evolution of nitrogen gas. 

The kinetics of the methoxide ion catalyzed race- 
mization of 2,2-diphenylcyclopropanecarbonitrile 
and methylethylacetonitrile were studied at different 
temperatures. The activation energies for the cyclo- 
propane derivative and aliphatic compound were found 
to be 34.9 and 27.9 Kcal respectively. Although the 
results are not entirely conclusive, they are in line 
with considerations concerning the relative stability 
of a cyclopropyl carbanion. 
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2,2-Diphenylcyclopropyldiphenylcarbinol in the 
presence of dehydrating agents was found to undergo 
a facile rearrangement forming 1,1,4,4-tetraphenyl- 
butadiene. The strain of the cyclopropane ring and 
the stability of the diphenylmethyl type cation are 
assumed to be the driving force for the transforma- 
tion. 80 pages. $1.00. MicA 55-411 


ELIMINATION AND REPLACEMENT REACTIONS 
OF erythro- AND threo-2-DEUTERO- 
1,2-DIPHENYLETHANOL AND DERIVATIVES 


(Publication No. 10,810) 


David Baker Kellom, Ph.D. 
Columbia University, 1953 








erythro- and threo-2-Deutero- 1,2-diphenylethanol 
(I) were prepared from trans- and cis-stilbene oxide, 











H p D ? 


H H 
erythro-I threo-I 





respectively, by treatment with lithium aluminum 
deuteride. Configurations were assigned on the as- 
sumption that the ring was opened with inversion. 
The deutero-alcohols were converted to erythro- 
and threo-2-deutero-1,2-diphenylethyl 2,4,6-tri- 
ethylbenzoate (II). When treated with potassium t- 
butoxide, erythro-II gave trans-stilbene (III) with a 
loss of 93%-of the deuterium. Under the same condi- 
tions, threo-II gave III with a retention of 100% of the 
deuterium. On the contrary, pyrolysis of erythro-II 
led to III with 96% of the deuterium retained while 
threo-II gave III with 83% of the deuterium lost. 
Therefore the elimination with potassium t-butoxide 
was largely trans while the thermal elimination was 
predominately cis. (See Figure A-1.) Since these 
results are in accord with the generally accepted 
stereochemistry of the elimination reactions, this 
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Figure A-1 


system offers a new method for the study of the 
stereochemistry of elimination reactions. 

The pyrolytic elimination of the benzoates and ace- 
tates were analogous to that of erythro- and threo-II. 
But the elimination of the acetates when treated with 
potassium amide was principally cis rather than 
trans. It is proposed that the reaction proceeds at 











least partially through the cyclic transition state 
shown below. 
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The usefulness of this system in studying quanti- 
tatively the elimination reaction is hampered by an 
effect found only with the deuterium compounds. Thus 
the stereospecificity of these reactions is determined 
both by a steric factor (preferred cis- or trans- 
elimination) and by an isotope effect (easier breakage 
of a C-H than C-D bond). A method for calculating 
the isotope effect is suggested which gives values in 
close agreement with theoretical values. 

If the stereospecificity of the E2 reaction is as- 
sumed, it becomes possible to use this system to 
study the steric course of the replacement reaction. 
Thus the reaction of the deutero-alcohols with hydro- 
gen bromide in pentane slurry at -78°C occurred with 
at least 87% retention of configuration as shown by 
deuterium analyses of the trans-stilbene produced by 
the reaction of the bromides with sodium ethoxide. 

In a Similar manner, the reaction with hydrogen bro- 
mide carried out in benzene solution at 0° occurred 
with about 74% retention of configuration. 

99 pages. $1.24. MicA 55-412 





HYDROLYSIS OF VARIOUS 
SUBSTITUTED BENZHYDRYL CHLORIDES 


(Publication No. 10,690) 


Margaret Quinn Malter, Ph.D. 
Bryn Mawr College, 1952 


At the time that this work was begun, the effect of 
a substituent on a ring on a reaction taking place in 
the side-chain had been accurately studied. 
(Hammett, Physical Organic Chemistry, McGraw- 
Hill, 1940, p. 184) Very little work had been done, 
however, on the additivity of substituent effects in 
systems of the benzhydry1 chloride type. This work 
was therefore undertaken, using para and para, para’ 
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substituted compounds. The following compounds 
were prepared: 


Benzhydryl Chloride 
p-Methylbenzhydryl chloride 
p,p’-Dimethylbenzhydryl chloride 
p-t-Butylbenzhydryl chloride 
p,p’-Di-t-butylbenzhydryl chloride 
p-Chlorobenzhydryl chloride 
p,p’-Dichlorobenzhydryl chloride 
p-Bromobenzhydryl chloride 
p,p’-Dibromobenzhydryl chloride 
p-Methoxybenzhydryl chloride 
p,p’-Dimethoxybenzhydryl chloride 


The hydrolysis of benzhydryl chloride is a uni- 
molecular, first order reaction. Using the first- 
order rate equation and assuming that the substituent 
effects are additive, the following relation should 
hold: 


log Kyj/Ky 2 and 
K1/K, 





2 
Ki Ky 
K, K, 


where K, is the rate constant for benzhydryl chlo- 
ride, K,;is the rate constant for the mono-substituted 
compound, and K,,is the rate constant for the di- 
substituted compound. 

The reactions were run at 0°C., at 25°C., and at 
34.8°C. in two acetone-water mixtures. The ratio of 
K/K, was calculated in each case and that of the di- 
substituted compound was compared with the square 
of the ratio for the mono-substituted compound. 
Those groups which were electron attracting seem to 


influence substitution in an additive manner. At 25°C. 


in “80%” acetone, both p,p’-dichlorobenzhydryl chlo- 
ride and p,p’-dibromobenzhydryl chloride have K/Ko 
ratios which are slightly higher than the K/Ko ratio 
squared for their mono-substituted counterparts. At 
34.8°C. in “80%” acetone the values give good agree- 
ment. In each case the nature oi the deviation would 
indicate that the effect of the two groups present at 
the same time is slightly less than that of the two 
single groups. 

This interference of one group with another is 
more pronounced in the case of electron-releasing- 
groups. The values for K/K, for the disubstituted 
methyl and t-butyl compounds is in each case much 
lower than the square of the K/K, ratio for mono- 
substituted compound. Since, in the case of the alkyl 
groups, both groups may undergo hyperconjugation at 
the same time, the negative charges may interfere 
with each other. The two methoxy compounds re- 
acted too rapidly to measure. 

It is probable that in a system of this kind, com- 
plete additivity would not be observed. In cases 
where complete additivity was found, the system was 
not a completely conjugated one, and interference of 
groups played a smaller role. 

110 pages. $1.38. MicA 55-413 


THE REACTION OF o-PHENYLENEDIAMINE 
WITH BENZOPHENONES AND DIBENZYL KETONES 


(Publication No. 11,190) 


Victor Bernard Meyer, Ph.D. 
Columbia University, 1953 


The reaction of o-phenylenediamine with benzo- 
phenones and with dibenzyl ketones has been found to 
proceed in a manner analogous to that previously ob- 
served in the reaction of the diamine with aliphatic 
ketones, i.e., initial loss of a molecule of water af- 
fords an intermediate which, on pyrolysis, yields a 
2-substituted benzimidazole and a hydrocarbon. 

Thus, o-phenylenediamine and benzophenone, on 
prolonged heating (fifty hours) at 250-280°, yielded 
2-phenylbenzimidazole (44%) and benzene; however, 
when the reaction was carried out under milder con- 
ditions, viz., in pseudocumene for twelve hours at 
195°, or for shorter periods in pseudocumene, tolu- 
ene or without a solvent in the presence of catalytic 
amounts of acid (added in the form of salts of the 
diamine), the intermediate was instead obtained. 
Similarly, the intermediates from p-nitrobenzo- 
phenone and p-methoxybenzophenone were obtained 
under the latter conditions. These intermediates are 
colored compounds, and are therefore Schiff bases 
(benzhydrylidene-o-phenylenediamines). Pyrolysis at 
270-280° of the crystalline intermediate isolated from 
the reaction with benzophenone yielded 2-phenylbenz- 
imidazole (36%) and benzene as above. 

The reaction of o-phenylenediamine with dibenzyl 
ketone (225-250, twenty hours) gave 2-benzylbenz- 
imidazole (89%) and toluene. The intermediate was 
isolated under various conditions (in benzene, with 
and without acid) and on pyrolysis at 250° for eight 
and one-half hours it also gave 2-benzylbenzimidazole 
(85%) and toluene. Heating the intermediate at 150° 
for two hours gave a 29% yield of the benzimidazole; 
addition of di-tert.-butyl peroxide resulted in signifi- 
cantly increased yields, which indicated the possi- 
bility of a free radical catalyzed degradation reaction. 

The dibenzyl ketone intermediate is thermally 
rather unstable and degrades to 2-benzylbenzimid- 
azole at a slow rate even at room temperature. The 
structure of the crystalline substance, which is white, 
could not be definitely ascertained, although it is not 
the Schiff base, since its infrared spectrum in carbon 
tetrachloride does not show the band near 6.1 mi- 
crons expected for the carbon-nitrogen double bond. 
It tautomerizes rapidly on solution in 95% ethanol; the 
ultraviolet absorption spectrum of the solution is 
closely similar to the spectrum of 2-benzylbenz- 
imidazole, suggesting that the intermediate is present 
in the solution predominantly in the form of the Schiff 
base. Heating the intermediate apparently produces 
some Schiff base, as evidenced by the appearance in 
the infrared spectrum of a moderately strong band at 
6.1 microns, and a third tautomer, indicated by the 
fact that an altered ultraviolet spectrum in 95% etha- 
nol is now obtained; after the latter solution has been 
allowed to stand for two days, its ultraviolet spectrum 
reverts to one similar to that of the unheated inter- 
mediate. The three tautomers involved in these 
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transformations are the benzimidazoline, Schiff base 
and eneamine forms. 

4-Chlorodibenzyl ketone, which was synthesized 
(72% yield) by treating the benzylcadmium reagent 
from benzylmagnesium chloride and cadmium chlo- 
ride with p-chlorophenylacetyl chloride at 0° for six 
hours, gave, on heating with o-phenylenediamine at 
225-230° for twenty hours, a mixture containing 33 
mole percent of 2-(p- chlorobenzyl)benzimidazole and 
67 mole percent of 2-benzylbenzimidazole, along 
with toluene and p-chlorotoluene (total yield of mixed 
benzimidazoles, 57%). 4-Methoxydibenzyl ketone, 
prepared in an analogous manner (60% yield), gave, 
under similar conditions, 65 mole percent of 2-(p- 
methoxybenzyl)benzimidazole and 35 mole percent of 
2-benzylbenzimidazole, along with toluene and p- 
methoxytoluene (total yield of mixed benzimidazoles, 
52%). Thus, the benzyl group is eliminated from the 
intermediate less readily than the p-chlorobenzyl 
group and more readily than the p-methoxybenzyl 
group, in accord with the view that the group elimi- 
nated from the intermediate in forming the benzimid- 
azole in this type of reaction splits off as an anion. 

109 pages. $1.36. MicA 55-414 


STUDIES ON THE DEGRADATION 
OF THE SIDE CHAIN OF STIGMASTEROL 


(Publication No. 11,028) 


Herbert Q. Smith, Ph.D. 
Princeton University, 1950 


Stigmasterol is a naturally-occurring sterol found 
in the Calabar bean and in soybean oil. Its structure 
has been shown to be similar to that of cholesterol, 
except that it has a double bond at the 22-23 position 


and an ethyl group at the 24 position in the side chain. 


The methods described in the literature for the 
degradation of the side chain of stigmasterol are im- 
portant for hormone synthesis, and consist of the 
ozonization of stigmasteryl acetate dibromide to 3- 
acetoxy-5-bisnorcholenic acid in 20 per cent yield, to 
3-acetoxy-5-bisnorcholenaldehyde semicarbazone in 
00 per cent yield, and of i-stigmasteryl methyl ether 
to 6-methoxy-i-bisnorcholenic acid in 62 per cent 
yield. 

The work presented in this thesis shows that stig- 
masteryl acetate dichloride can be ozonized to 3- 
acetoxy-5-bisnorcholenic acid in 77 per cent yield, 
while similar treatment of epi-i-stigmasterol yielded 
75 per cent of the same product. It has also been 
shown that introduction of the nitro group into the 6- 
position of the sterol nucleus serves as an additional 
method for suitably inactivating the nuclear double 
bond for side chain degradation with ozone. A num- 
ber of other degradation methods were unsuccessful. 

In connection with this work the following new 
compounds have been characterized: two isomeric 
forms of stigmasteryl acetate dichloride; 6-nitro- 
stigmasteryl chloride; 3-chlorostigmasten-22-one-6; 
i-stigmasten-22-one-6; epi-i-stigmasterol; 


3-acetoxy- 6-nitro-5-bisnorcholenic acid; 3-acetoxy- 
6-ketobisnorcholanic acid. 
55 pages. $1.00. MicA 55-415 


THE ASYMMETRIC GRIGNARD 
REDUCTION OF KETONES 


(Publication No. 11,189) 


Frank Joseph Welch, Jr., Ph.D. 
Stanford University, 1955 


The mechanism of the asymmetric Grignard re- 
duction reaction has been studied by the method of 
product analysis. The reducing agent used for the in- 
vestigations was d-2-methylbutylmagnesium chloride. 

Among the products obtained from the reaction be- 
tween cyclohexyl methyl ketone and d-2-methylbutyl- 
magnesium chloride was d-cyclohexylmethylcarbinol. 
The extent of asymmetric reduction was 3.6 per cent, 
a value that was nearly that found for the extent of 
asymmetric reduction of phenyl methyl ketone. 

To complete the study of the asymmetric reduction 
of the t-butyl alkyl ketones t-butyl-n-butylcarbinol 
and t-butylisobutyl-carbinol were resolved. The 
oe rotations of the resolved carbinols were 

25+ 34.2° (neat) and [ a ] 4*+57.8° (c = 25.4, chloro- 
phd respectively. On the basis of Freudenberg’s 
displacement rule levo t-butylethyl-, t-butyliso- 
propyl-, t-butyl-n-butyl-, and t- butylisobutyl- carbi- 

nols have been assigned the same relative configura- 
tions as d-t-butylmethylcarbinol. 

The relative configuration of phenylethylcarbinol 
has been determined by direct chemical procedures, 
and the configurations of the remaining lower phenyl- 
alkylcarbinols have been assigned on the basis of 
Freudenberg’s displacement rule. By these methods 
phenylethyl-, phenyl-n-propyl-, phenylisopropyl.-, 
phenyl-n-butyl-, phenylisobutyl-, phenyl- -t-butyl-, 
and phenylcyclohexyl- carbinols have been assigned 
the same relative configuration as phenylmethyl- 
carbinol when all have the same sign of rotation. 

There is considerable evidence to indicate that the 
Grignard reduction reaction proceeds through a 
cyclic, six-membered transition complex formed be- 
tween the Grignard reagent and the ketone. The 
stereospecificity of the asymmetric reduction is be- 
lieved to result from steric interactions of the groups 
within the complex. The reaction proceeding through 
the conformation of the transition complex, Ia or Ib, 
in which the least amount of steric hinderance occurs 
will have the lower activation energy, thereby leading 
to a predominance of one of the enantiomorphs of the 
product, Ila or IIb. 

The least amount of steric interference in the com- 
plex may be expected to occur in that conformation in 
which the larger groups of the ketone and the Grignard 
reagent are on opposite sides of the ring. Since d-2- 
methylbutylmagnesium chloride has the configuration 
indicated in Ia and Ib, the configuration of the carbi- 
nol produced in excess by the reaction will be Ia if 
R, is of smaller steric bulk than R,. In all of the 
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examples of the reaction that have been investigated 
the configuration of the carbinol predicted by con- 
sideration of the postulated mechanism has been con- 
firmed by the experimental results. 


Cl 
1" O —Mg’ - 


| _-OH 


Cc” 
| Na 
R, 


Ib 


The extent of asymmetric reduction in the series 
of t-butyl alkyl ketones was found to decrease as the 
steric bulk of the alkyl group approached that of the 
t-butyl group; whereas, the extent of asymmetric re- 
‘duction in the series of phenyl alkyl ketones was 
found to increase as the size of the alkyl group ap- 
proached the size of the phenyl group. These results 
indicate that there is not sufficient information avail- 
able to predict quantitatively the extent of asymmetric 
reduction from considerations of the relative sizes of 
the groups. 97 pages. $1.21. MicA 55-416 


CHEMISTRY, PHYSICAL 


HYDROGEN - DEUTERIUM EXCHANGE 
ON COPPER CATALYSTS 


(Publication No. 10,822) 


Mohammed Alei, Jr., Ph.D. 
Princeton University, 1952 


By way of introduction, the basic concepts of 
catalytic action are outlined in terms of free energy 
diagrams and absolute rate theory. As to the factors 
in solid state structure which lead to catalytic ac- 
tivity, the modern concepts are developed along two 
lines: crystal geometry, and electronic structure of 
solids. It is suggested that the electronic structure 
is the more fundamental property and will lead to 
more fruitful results in interpreting catalytic ac- 
tivity. In the light of this approach, the subject of 
promoters, poisons, and supports is reviewed. The 
complexities arising from mixed catalytic systems 
make characterization of a catalytic surface difficult 


but essential. It is suggested that the activation 
energy for a simple reaction on a catalytic surface 
may serve as a valid characterization of that surface. 

From a study of the activation energy for 
hydrogen-deuterium exchange in conjunction with X- 
ray analyses on promoted copper, nickel, and copper- 
nickel catalysts, it is concluded that bulk catalyst 
composition as determined by X-rays is not a valid 
characterization of the catalytically active surface. 
The effect of small amounts of thoria (2%) in retard- 
ing diffusion in solids both in the bulk and on the sur- 
face is also demonstrated. A further interesting 
observation is that the activation energy for the 
exchange reaction on pure copper seems to be un- 
affected by traces of nickel. This is in contrast with 
the hydrogenation of benzene which is very sensitive 
to traces of nickel in copper. 

The exchange reaction on supported copper cata- 
lysts indicates a specific interaction between the 
copper and the support leading to a surface with 
markedly different energetics from that of pure 
copper. Particularly interesting results are obtained 
on a 5% Cu-MgO catalyst prepared by impregnation. 
The velocity of the exchange reaction on this catalyst 
exhibits a maximum at low temperature followed by a 
region of negative temperature coefficient. It is also 
found that hydrogen chemisorption at high temperature 
leads to poisoning of the low temperature activity. 
These observations lead to the conclusion that the 
“centers” operative at low temperature are capable 
of chemisorbing hydrogen in two ways. Other evi- 
dence in support of this view is cited. As to the 
nature of the catalytic species active at low tempera- 
ture, it is suggested that some interaction with the 
support leading to stabilization of copper with vacan- 
cies in the d-orbitals is operative. This might occur 
by formation of a stable surface mixed oxide of copper 
and the support material. The extent of the inter- 
action seems to depend upon the type of support and 
the mode of preparation of the catalyst. 

119 pages. $1.49. MicA 55-417 


STUDIES IN INFRA-RED ABSORPTION: 
1) ABSORPTION INTENSITIES OF HYDROCARBONS 
AND DEUTERO-HYDROCARBONS. 
2) INVESTIGATION OF A 
HYDRAZYL FREE RADICAL. 


(Publication No. 10,829) 


James Albert Amick, Ph.D. 
Princeton University, 1952 


The study on absolute intensities of hydrocarbons 
and deutero-hydrocarbons was undertaken to find a 
quantitative method for the analysis of small samples 
of unknown deuterium content. It was found that the 
substitution of deuterium for hydrogen in a saturated 
hydrocarbon will affect the absorption intensities of 
the remaining hydrogen atoms. A value for the inte- 
grated absorption intensity of a C-D bond was deter- 
mined as 230 7 15 x 10°° cycles per cm. sec. at STP 
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which, in conjunction with the value for the C-H bond 
of 429 + 20 x 10’° cycles per cm. sec. at STP may be 
used to calculate the absorption intensity of a satu- 
rated deutero-hydrocarbon of known structure for 
comparison with the experimental data. For 22 
hydrocarbons, deutero-hydrocarbons and deutero- 
carbons in the gas phase and 10 hydrocarbons in so- 
lution, the absorption intensities for the C-H and C-D 
stretching modes were obtained. These values dem- 
onstrate that the assumption of additive intensities 
for each C-H bond is valid to within 5%. They also 
demonstrate the effects accompanying introduction of 
unsaturation. A double bond reduces the absorption 
intensity of the hydrogens on the alpha carbons as 
well as the intensity of the hydrogens on the carbons 
participating in the double bond. Introduction of a 
triple bond raises the absorption intensity of the 
terminal hydrogen(s); methyl substitution on one car- 
bon raises the absorption intensity of the terminal 
hydrogen on the other. It is proposed that these ef- 
fects could be correlated with the activity of hydro- 
gens on a carbon alpha to a double bond. A theoretical 
relationship is derived to relate the Einstein absorp- 
tion coefficients by a more direct route to the absorp- 
tion intensity. The absorption of the C-H’s in acetylene 
is calculated using a modified harmonic oscillator 
treatment and the above relationship. This is then 
compared to a similar value calculated for deutero- 
acetylene. The ratio does not agree with the experi- 
mental value and a possible explanation for the differ- 
ence is given. 

The free radical study was undertaken to investi- 
gate the structural properties of the molecule a,a 
diphenyl £8 picryl hydrazyl through its absorption 
spectrum and to develop a model consistent with the 
physical data obtained from microwave paramagnetic 
resonance studies. The infra-red spectra of the radi- 
cal, the parent and four of the reagents used in the 
synthesis were obtained and used to assign the char- 
acteristic group frequencies observed in the radical 
spectrum. The expected loss of N-H vibrational 
bands was observed, but the increase in the total 
number of vibrational bands indicates a decrease in 
symmetry compared to the parent compound. The 
ultra-violet and visible spectra of the radical and the 
parent compound were obtained, and an attempt was 
made to account for the absorption spectrum of the 
radical using an “electron in a box” model. Good 
correlation was found for one predicted absorption 
peak, both in position and in intensity. A second ab- 
sorption band, expected in the near infra-red, has 
not been detected. This leads to the conclusion that 
the “box” is smaller than the molecule in length but 
of the same width. The visible absorption spectrum 
of a second, “carbazyl,” free radical of nearly identi- 
cal dimensions supports this conclusion. 

82 pages. $1.03. MicA 55-418 


THE SWELLING AND ADSORPTIVE BEHAVIOUR 
OF HUMAN HAIR AND VISCOSE RAYON 
IN SALT SOLUTIONS: A MICROSCOPIC 
AND RADIOCHEMICAL STUDY 


(Publication No. 10,836) 


William Sprague Barnard, Ph.D. 
Princeton University, 1952 


Microscopic techniques have been developed for 
measuring accurately the dimensional changes of 
single fibers in concentrated salt or acid solutions at 
any temperature between 20 and 100 degrees centi- 
grade. 

These techniques have been applied to a study of 
the swelling of human hair as a function of pH in 
hydrochloric acid solutions. The swelling behaviour 
of this fibrous protein is found to parallel that of 
wool. 

The swelling of human hair in solutions of sodium 
chloride, bromide, and sulfate, and in lithium chlo- 
ride and bromide has been investigated as a function 
of concentration. 

Using the same techniques the swelling of a cellu- 
losic material, viscose rayon, in sodium chloride, 
lithium chloride, and lithium bromide, has also been 
investigated as a function of concentration. 

With the exception of sodium chloride, all the 
salts investigated cause the volume of the fibers, 
hair and viscose, to increase over their water swol- 
len volume. All of the change in the volume is the re- 
sult of diametral swelling. Changes in the length of 
the fibers are insignificant. 

Hair and viscose fibers differ both quantitatively 
and qualitatively in their swelling behaviour. It is 
felt that the shape of the swelling curve in each case 
is a function of the physical and chemical nature of 
the fiber and in particular the type and distribution of 
cross bonds between chains. It is proposed further 
that the swelling action of these salts is the result of 
(1) scission of the hydrogen bonds operative between 
chains and (2) the substitution of a highly hydrated 
cation of large volume for water molecules normally 
associated with the protein or cellulose molecules as 
waters of hydration. 

The swelling of hair and viscose as a function of 
temperature and in an organic swelling agent, urea, 
is also noted. 

The rate of swelling of both hair and viscose 
rayon in lithium bromide is measured. A water 
swollen hair exhibits a minimum decrease in volume 
on being placed in a salt solution. This minimum is 
only transitory, however, unless the solution is very 
concentrated and has a low relative humidity (such as 
a concentrated lithium halide solution). In such cases 
the decrease in volume is permanent. Viscose rayon 
goes through no such minimum in swelling with time 
and reaches the maximum swelling point in a much 
shorter period than is the case with hair. 

The amount of a given salt (lithium bromide) ab- 
sorbed by hair or viscose during the swelling process 
is accurately measured for the first time by the ap- 
plication of radioactive techniques to single fibers in 
solution. Rates of adsorption of radioactive lithium 
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bromide by hair are also measured using this tech- 
nique. At times greater than fifteen minutes Fick’s 
law is followed quite closely. 

The amount of a simple acid (H Br) adsorbed by 
hair as a function of pH is also measured by radio- 
active techniques and is found to be slightly greater 
than the amounts found by conventional methods. 

Making use of the swelling and radiochemical data 
a general picture of the swelling process is presented 
for fibers in solution. | 

174 pages. $2.18. MicA 55-419 


THE SYNTHESIS OF DIBASIC THIOL ACIDS 
AND THEIR REACTIONS WITH 
UNSATURATED COMPOUNDS 


(Publication No. 10,838) 


Charles Minor Barringer, Ph.D. 
Princeton University, 1950 


The preparation, according to a previously estab- 
lished procedure, of three bis-thiol acids and the at- 
tempted preparation of a fourth, are described. 
Modifications to the basic procedure that were found 
to be necessary to obtain a product of a good degree 
of purity are noted, and the analytical procedures 
that were developed to assay the final products are 
discussed. Several interesting properties of the 
acids and their by-products are described. 

Two series of addition reactions were carried out 
with bis-thiolsebacic acid, first with simple olefins, 
and secondly with compounds containing an olefinic 
bond conjugated with a -C = O or -C = N system. 
The products obtained from these reactions and their 
chemical characterization are described. The thiol 
acids were found to react with olefins by a “peroxide” 
mechanism giving “abnormal” addition, and to the 
conjugated systems by a base-catalyzed mechanism. 
Attempts to follow the reactions quantitatively are 
described. 

In the appendix the work accomplished in an in- 
complete study of both the peroxide-induced depoly- 
merization in solution and the thermal depolymer- 
ization in bulk of polyisobutylene is reviewed. 
Suggestions are made regarding methods of continu- 
ing the study, and the results obtained, insofar as 
they cast any light on the nature of both processes, 
is discussed. 181 pages. $2.26. MicA 55-420 


KINETICS OF THE THERMAL NON-CATALYTIC 
OXIDATION OF AMMONIA IN 
KCI-COATED VESSELS 


(Publication No. 10,848) 
Philip Strubing Blatz, Ph.D. 
Princeton University, 1952 


Previous work on the thermal reaction of am- 
monia and oxygen indicated certain peculiarities in 


the system that warranted further investigation. This 
dissertation reports results of experiments using a 
static system at temperatures between 600 and 700°C 
in which the effects of coating or packing the flask and 
of adding foreign gases were studied. 

In an unpacked KCl-coated quartz flask the rate 
depended on the first power of both the ammonia and 
oxygen pressure in an ammonia-rich system. The 
oxygen-rich systems showed an induction period dur- 
ing which a slow reaction takes place similar to that 
in the ammonia-rich system followed by an abrupt 
change to a fast reaction the rate of which is inde- 
pendent of the ammonia pressure and has a second or 
third order dependency on the oxygen pressure. 

In a quartz packed KCl-coated flask the rate of the 
ammonia-rich mixture increased over that in the un- 
packed flask, and no fast reaction is present in 
oxygen-rich mixtures. 

The activation energies are found to be substan- 
tially the same for ammonia-rich mixtures whether 
the flask is packed or not while the activation energy 
for the fast reaction in oxygen-rich mixtures were 
found to be lower than those above. 

The addition of nitrogen is found merely to de- 
crease the induction period in oxygen-rich mixtures 
while it has no effect on the rate of either ammonia- 
rich or oxygen-rich mixtures. 

Nitrous oxide increased the rate of ammonia-rich 
mixtures but it is indicated this may be caused by 
stoichiometry of the ammonia-nitrous oxide reaction 
which gives a greater pressure rise on forming water 
and nitrogen. The induction period of oxygen-rich 
mixtures is not changed appreciably but the rate of 
the fast reaction is decreased. 

Hydrogen is found to cause a rapid pressure de- 
crease in ammonia-rich mixtures, indicating its re- 
action with oxygen, which is followed by the usual 
pressure increase. In oxygen-rich mixtures in the 
unpacked KCl-coated flask the initial period is com- 
pletely removed by a small amount of hydrogen, how- 
ever, the rate of the subsequent fast type of reaction 
decreases with increasing hydrogen pressure. 

Analysis of the products by ultra-violet and infra- 
red absorption and mass spectrometer indicate only 
nitrogen and water formed in measurable quantities. 
However the observed total pressure risSe is never 
more than 80-90% of theoretical assuming only nitro- 
gen and water as products. 

The following reactions are suggested as present 
in the system: 

NH, + O, = HO, + NH, (a) 

H,O + NO (1) 

2NO, (3) 


NH, + products ( 4a) 
N, + O,+ NH, (2a) 


NH, + O, 

2NO + O, 

NO, + NH, 

2NO + NH, = 
or 

NO + NH, = 


In ammonia rich mixtures where only reactions (a), 
(1), and (2a) or (2b) occur the rate is given by: 


- SIMs] = ka [0,] [NHs] « 


N, + HO (2b) 
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In oxygen-rich mixtures containing the fast reaction 
in the KCl-coated unpacked flask all of the above re- 
actions except (2b) gives: 


P d{ NHs] 
dt 


ka Ks 
kaa 


On replacing reaction (2a) by (2b), a similar equation 
is obtained with the last term on the right containing 
the oxygen concentration raised to the third power. 
The above equations predict many of the experimental 
facts. The rate constant of reaction (a) is correlated 
with collision theory and with the experimental acti- 
vation energy of about 43.6 Kcal found for ammonia- 
rich mixtures in the KCl-coated packed or unpacked 
flask. 95 pages. $1.19. MicA 55-421 








= ka [O2][NHs] + [O2]° 


VIBRATIONAL INTENSITIES OF 
THE MIXED HALOGEN COMPOUNDS 


(Publication No. 11,073) 
Wendell V. F. Brooks, Ph.D. 
University of Minnesota, 1954 


The infrared spectrum of BrCl shows a funda- 
mental band centered at 439.5 + 0.5cm™~ and an over- 
tone band centered at 876 + lcm™. The correspond- 
ing vibrational constants of BrCl are: 


W.= 442.5em7 


kK = 2.83x10 dyne cm™. 


pan =-1 
Wz, * 1.5cm 


The fundamental band of IC] appears at 381.5cm™ as 
predicted from electronic spectra. 

The integrated band absorption coefficients for 
the fundamentals are: 


for BrCl, A = 100 + 183cm™ cm’*millimole™ 
for IC], A = 650 + 160cm™ cm? millimole™. 


The band absorption coefficients of the overtones 
could not be measured, but an upper limit to the co- 
efficients can be set. These are: 


for BrCl, A2< 2.6cm™ cm’ millimole™ 


for IC], Ae< 4cm™ cm? millimole”™. 


The fundamental band absorption coefficients de- 
pend upon the variation of the molecular dipole mo- 
ment with changes in internuclear distance, i.e. upon 
the derivative dp/dr = p’. The coefficient A is pro- 
portional to (p’)*, so that a determination of A gives 
the magnitude of p’ but not its sign. The p’ values 
corresponding to the above coefficients are: 


for BrCl, p’ = * 0.76 Debye units Angstrom™ 
for ICl, p’ = + 2.1 Debye units Angstrom™. 


The upper limits to the overtone coefficients permit 
upper limits to be set for the second derivatives, 
d*p/dr” = p”. These limits are: 


for BrCl, p”| <10 Debye units Angstrom ae 
for ICl, |p”| £14 Debye units Angstrom “, 


Present knowledge of the electronic states of 
molecules is insufficient to make a choice between 


the positive and negative values of p’, and the upper 
limits to the magnitude of p” are too high to be of any 
help. 

The experimental procedure was essentially a 
straightforward application of the methods of Wilson 
and Wells, and Penner and Weber. However, the 
gases are extremely reactive, and it was necessary 
to handle them and record the spectra under condi- 
tions such that no reactions occurred or else the re- 
action rates were kept very low. 

67 pages. $1.00. MicA 55-422 


MOLECULAR STRUCTURE AND BEHAVIOR 
OF POLYMERIC MATERIALS: EFFECTS AT 
VERY HIGH AND VERY LOW TEMPERATURES 


(Publication No. 10,858) 


George Marshall Brown, Ph.D. 
Princeton University, 1949 


Observations concerning the dependence of physi- 
cal properties of polymeric materials in rather high 
and low temperature ranges, to 400°C. and to -'70°C. 
respectively, provide interesting and useful infor- 
mation, supplementing that of previous research at 
intermediate temperatures. Fundamental knowledge 
is obtained about new classes of materials and of 
phenomena. In the high temperature region heat re- 
sistant rubbers and plastic materials, not amenable 
to study at low temperatures, become the subjects of 
experiments, such as stress relaxation measure- 
ments, which have been very informative for hydro- 
carbon rubbers and other materials at moderate 
temperatures. Of particular interest at low temper- 
atures are purely physical structural changes coinci- 
dent with the appearance of glassy or crystalline 
character. All the considerations mentioned are im- 
portant from the practical point of view also, in view 
of the wide variety of conditions of use of polymeric 
materials. 

For most materials in the rubbery state the 
stress in a stretched sample is supported entirely by 
the chemical bonds of a three-dimensional network 
structure. Accordingly the enabling step for relaxa- 
tion in these materials is the breaking of chemical 
bonds. The mechanical properties are then aspects 
of the chemical properties; for it is the chemical re- 
activity of the molecular chains which determines the 
stability of any condition of stress. Stress relaxa- 
tion experiments have been carried out with three 
cross-linked rubbers of widely different chemical 
character. In an experimental rubber prepared from 
acrylonitrile and vinylidene chloride, cross-linked 
by amines, relaxation is surprisingly rapid at moder- 
ately high temperatures, in spite of the saturated 
character of the rubber chains. Reactive double 
bonds, introduced through the splitting out of hydro- 
gen chloride, are probably responsible. In poly- 
styrene cross-linked with divinyl benzene oxidative 
chain scission occurs at a rate controlled by the slow 
rate of penetration of oxygen into the material from 
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the surface, the rate being inversely proportional to 
the thickness of sample over the range studied. Sili- 
cone rubbers relax quite rapidly at elevated temper- 
atures with a temperature dependence similar, curi- 
ously enough, to that of linear polyisobutylene. The 
chemical mechanism in this case is not entirely 
clear, although chlorine terminals may be involved 
to some extent, in an exchange reaction involving 
Si-O bonds. 3 

In a class apart from the cross-linked rubbers 
are those linear polymers which are more or less 
rigid at ordinary or moderately high temperatures 
but which assume rubber-like properties when at 
high temperatures secondary bond forces causing 
glassiness or crystallinity are of little importance. 
Such materials might be expected to relax merely by 
segmental flow of molecular chains, since there are 
no chemical cross-links. It appears, however, that 
in two such materials, polymethyl methacrylate and 
polytetrafluoroethylene, relaxation in the rubbery 
range is conditioned by chemical reaction. Thus 
these substances are quite similar in this aspect of 
their behavior to the ordinary cross-linked rubbers. 
It must be assumed that a high degree of stiffness of 
the chains or the presence of small crystalline re- 
gions makes the structure effectively cross-linked. 

Any rubber-like polymer will lose its rubbery 
character if cooled to a sufficiently low temperature, 
where it may assume the characteristics of a glass 
or, at least partially, of a crystalline material, de- 
pending upon the conditions of the experiment and the 
polar and geometrical nature of the polymer chains. 
Such structural modifications may be observed as 
changes in elastic-viscous properties. The changes 
introduced into the relaxation pattern of linear poly- 
isobutylene are of interest. In this material, at ordi- 
nary temperatures relaxation of the entropic stress 
proceeds simply by a flow of molecular segments, 
since there are no chemical cross-links and only 
minor chain interactions. At relatively low tempera- 
tures, however, the polyisobutylene gradually ac- 
quires the character of a glass; and energy effects — 
chain interactions and distortional stress — enter into 
the physical properties. Below about -40°C. the stiff- 
ness increases very rapidly, and the pattern of re- 
laxation is markedly altered. Sensitivity of relaxa- 
tion rate to molecular weight is lost, and the apparent 
energy of activation for relaxation increases pro- 
gressively. 

Crystallization in polymers may become apparent 
both in non-equilibrium and in equilibrium phe- 
nomena. One of the most striking examples of the 
former is the effect of crystallization upon the relax- 
ation of stretched rubber. Under conditions of stretch 
the crystallites are oriented in the general direction 
of the stretch, with the result that stress is gradu- 
ally released as coils and loops of the molecular 
chains straighten on entering the regular structure of 
the crystallites. Even on moderate stretching, Hevea 
cast latex crystallizes rather rapidly, and to such an 
extent that secondary elongation occurs; that is to 
Say, the stress in the sample relaxes to zero, and 
the sample spontaneously elongates slightly beyond its 
stretched length. The rate of crystallization is most 


rapid at about -20°C. and depends, of course, upon 
the initial degree of elongation. 

Crystallization may be observed as an equilibrium 
effect (or at least a pseudo-equilibrium effect) in the 
stress-temperature behavior of stretched rubber. It 
appears at low temperatures as a lowering of stress 
with decrease of temperature more rapid than the 
linear lowering of the ideal rubber. In Hevea gum 
rubber crystallization becomes evident first in the 
curve for 325% elongation and becomes more pro- 
nounced at higher elongations. In butyl tread rubber 
the effect is evident first at 175% elongation, showing 
the effect of carbon black in promoting crystallinity. 

157 pages. $1.96. MicA 55-423 


ACID-BASE EQUILIBRIA IN GLACIAL ACETIC ACID 
(Publication No. 11,074) 


Stanley Bruckenstein, Ph.D. 
University of Minnesota, 1954 


Acids, bases and salts are only slightly dissoci- 
ated in acetic acid. Using the chloranil and glass 
electrodes as hydrogen ion indicator electrodes and 
the silver-silver chloride electrode as a chloride ion 
indicator electrode the ratio of the apparent dissoci- 
ation constant for various compounds has been de- 
termined. 

The absolute numerical value of the apparent dis- 
sociation constants of lithium chloride and of pyridine 
has been determined by a spectrophotometric method. 
Combining the absolute spectrophotometric values 
with the relative potentiometric values, the following 
apparent dissociation constants are obtained at 25°. 


Substance - log K 


Sodium Perchlorate 5.55 
Perchloric Acid 5.70 
Diethylanilinium Perchlorate 9.75 
Pyridine 6.05 
Potassium Acetate 6.40 
Lithium Chloride 6.50 
Sodium Acetate 6.70 
Diethylaniline 6.80 
Hydrobromic Acid 6.80 
Lithium Acetate 7.50 
Hydrochloric Acid 7.70 
p-Toluenesulfonic Acid 8.90 
2,5 Dichloroaniline 9.35 
Nitric Acid 9.50 
Acetic Acid 14.80 


When an indicator base reacts with an acid the 
salt formed is usually present as an undissociated 
ion pair. Equations are derived showing that the ap- 
parent strength of a series of acids will depend upon 
the reference indicator base used and can be different 
from the order of strength found potentiometrically. 

The molecular reaction constants of four acids 
with p-naphtholbenzein were determined. The results 
obtained are 
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Acid 


Perchloric 10.6 
Hydrobromic 1.9 
p-Toluenesulfonic 0.0388 x 10% 
Hydrochloric 0.010 x 10% 


where (IbHAc) represents the equilibrium concentra- 
tion of p-naphtholbenzein and (IbH*X~) the equilib- 
rium concentration of the indicator salt. The order 
of acid strength differs from that found potentio- 
metrically. The apparent dissociation constant of 
hydrochloric acid is greater than that of p-toluene- 
sulfonic acid while the converse is true of the mo- 
lecular reaction constants of these acids with p- 
naphtholbenzein. 

It is shown that indicator bases respond to the ac- 
tivity of the ion pair form of an acid, not to the ac- 
tivity of hydrogen ion in solution. As a consequence, 
there is no simple relationship between the color of 
an indicator base solution and the activity of hydrogen 
ion in this solution as there is in aqueous media. 

The molecular reaction constants of some color- 
less bases with perchloric acid were determined 
using p-naphtholbenzein to indicate the equilibrium 
concentration of perchloric acid, (HC10.4). (BHAc) 
represents the equilibrium concentration of colorless 
base and (BHC1Q,) represents the equilibrium con- 
centration of base perchlorate. The constants are 


K = (IbH*tX~)/(IbHA c)(HX) 


x 10* 
x 10% 








K = (BHC10,)/(BHAc)(HC10,) 


x 10° 
x 10° 
x 10* 
x 10* 


Base 








Diethylaniline 6 
Sodium Acetate 3 
2,5 Dichloroaniline 11 
Urea 8 
Water 34 
2-Propanol 8.6 
Ethanol 7.4 
Methanol 4.4 


The relative strengths of diethylaniline, sodium ace- 
tate and 2,5 dichloroaniline are not in quantitative 
agreement with the order of strength found potentio- 
metrically. This is to be expected since the relative 
base strengths based upon molecular reaction con- 
stants involve the ion pair dissociation constant of 
the salt formed in the reaction of the base with the 
reference acid. 

Solutions containing p-naphtholbenzein, lithium 
chloride, and hydrochloric acid were studied. The 
following equilibria were found to describe the re- 
actions occurring in solution. Species containing (+) 
and (-) in their formulas are ion pairs or ion quadri- 
poles. 


Equilibrium Constant 
IbH*Cl ~=—IbH* + Cl™ 1.2 x 107 (10°) 
LiCl= Lit + C17 3.2 x 10-” (107°) 
IbH*C1~ + LiCl=-IbH*C1~ 4.2 

Cl- Li* 


IbHAc + LiCl=—IbH* Ac ~ 0.91 
Cl- Lit 


Reaction 








An investigation of dimethylaminoazobenzene in 
acetic acid solutions containing water and pyridine 
has been interpreted on the basis of the following 
equilibria and constants: 


Constant 
8.5 x 10°” (107°) 


Reaction 
PyHAc =—PyH* + Ac~ 
IbHAc= IbHt Ac ~ 0.100 
IbH* Ac “== IbH* + Ac ~ 5 x 107° (107°**”) 


IbHtAc~- + H,O-HAc=—IbHtAc™ 2.0 
Ac-H,O* 








IbH* Ac ~ 
Ac-H,0+ =IbH’ Ac~H,O+ + Ac” 


H,O°-HAc— H;O * + Ac~ 


EES gill) seed 
9x10" (10°°""" 


183 pages. $2.29. MicA 55-424 


THE KINETICS OF THE THERMAL 
DECOMPOSITION OF DIBORANE 


(Publication No. 10,868) 


Richard Penfield Clarke, Ph.D. 
Princeton University, 1950 


A study has been made of the rate of decompo- 
sition of diborane in a static system from 85 to 163°C. 


employing starting pressures up to 160 mm. Hg. The 
overall effect is that of chain-reaction polymerization 
of B2H, to (BH),. Evidence is given for an initial 
3/2-order step with an activation energy of 22.670.1 
kcal. degree~ mole™. A mechanism is proposed 
which includes back-reactions involving the respec- 
tive partial pressures of hydrogen, diborane, and the 
volatile intermediates, B,4H,)o and B;H;;. The latter 
are present in the reaction milieu in relatively small 
concentrations, as shown by an approximate method 
of analysis. Various experiments were carried out 
to demonstrate the extent of the roles played by the 
products as well as the effect of the surface of the 
container. The overall rate of decomposition of di- 
borane was Slightly augmented by packing the re- 
action vessel with pyrex wool. 

111 pages. $1.39. MicA 55-425 


STUDIES ON OPTICAL ROTATORY POWER 
(Publication No. 10,871) 


Francis Bowman Clough, Ph.D. 
Princeton University, 1951 


This thesis is a study of the adequacy of the ap- 
plications of current theories of rotatory power. It 
provides some experimental data of a kind needed if 
the theory is to be developed sufficiently to be useful 
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in the study of molecular conformation and solvent 
interaction. 

A brief resumé of the basic theory of rotatory 
power is included. 

In most approaches to the calculation of rotatory 
power it is assumed that to a good approximation the 
rotation arises from pairwise interactions between 
groups in the molecule. On this basis it is possible 
to predict simple relations between the rotations of a 
group of terpene ketones, whose structures favor the 
approximation. Although the available data do not 
support the predicted relation, other considerations 
indicate that the rotation of one compound, a-fencho- 
camphorone, may be in error. A similar predicted 
relation involving 3-methylcyclopentanone, 3-methyl- 
hydrindone and 1-methylhydrindene apparently breaks 
down because of resonance in methylhydrindone. It 
is pointed out that many predictions of this sort could 
be tested if the necessary compounds could be pre- 
pared. 

Using the Kirkwood theory, the rotations of some 
cyclopentane derivatives are calculated. The choice 
of rigid molecules avoids complications arising from 
the presence of more than one conformation. For 
1,3-dimethylcyclopentane, 1,1-dichloro-3-methyl- 
cyclopentane, and trans-3-methylcyclopentanol the 
results are in good agreement with experiment. 
These molecules should be well suited to the Kirk- 
wood theory, since there is no evidence that weak 
transitions contribute to their rotations. If this is so, 
the calculations may be considered to provide the 
first really reliable assignment of absolute configu- 
ration. For 3-methylcyclopentanone, and two com- 
pounds containing the C-C double bond, the results of 
the calculations are unsatisfactory. The Kirkwood 
theory should be less suitable for these substances 
because of the importance to their rotations of weak 
transitions near the visible. 

The effects of solvent and temperature on the 
rotatory dispersions in the visible of 3-methylcyclo- 
pentanone, 1,1-dichloro-3-methylcyclopentane and 
1-chloro-3-methylcyclopentene are found to be small 
in accordance with their rigid structures. In the last 
two, but not in the ketone, most of the effect is ac- 
counted for by the factor (n?+2)/3. In 3-methylhydrin- 
done and 1-methylhydrindene the solvent effects are 
considerably larger relative to the magnitudes of the 
rotations, and reveal a difference in the effects of 
aromatic and aliphatic solvents. Experimental de- 
tails on the preparation of the above compounds are 
presented. 

The solvent effect of sulfuric acid on the rotations 
of optically active ketones is interpreted in terms of 
their behavior as weak bases. With the use of 
Hammett’s acidity function, pKa for camphor and 3- 
methylcyclopentanone is evaluated from the rotation 
data. 105 pages. $1.31. MicA 55-426 


THE MASS SPECTRA OF HYDROCARBONS 
AND THEIR DEUTERIUM DERIVATIVES 


(Publication No. 10,900) 


Lewis Friedman, Ph.D. 
Princeton University, 1947 


The previous work on the mass spectrometry of 
hydrocarbons has been reviewed. It was pointed out 
that when deuterium was substituted for hydrogen in a 
hydrocarbon molecule the probability of breaking the 
carbon-deuterium bond by electron impact was not 
equal to that of breaking a carbon hydrogen bond and 
the carbon hydrogen bond on a deutero-hydrocarbon 
broke more readily than on the corresponding protium 
compound. The compounds monodeutero methane, 
monodeuteroethane and the isomeric monodeutero- 
propanes were synthesized from the corresponding 
Grignard reagents and heavy water. The mass spec- 
tra of these compounds and their protium analogues 
were determined. Differences in the probability of 
cleavage of the carbon hydrogen and carbon deuterium 
bonds in the deuterohydrocarbons similar to those 
previously observed were found. In the spectra of 
monodeuteroethane and the deuteropropanes it was 
noted that the deuterius atom had no effect on the 
probability of splitting the carbon-carbon bond by 
electron impact. 

The structure of the isomeric monodeutero- 
propanes were established from their mass spectra. 
The presence of an ion of mass 45 of the same order 
of intensity as the ion of mass 44 in propane estab- 
lishes the molecular weight of both isomeric deutero- 
propanes. The position of the deuterium atom is es- 
tablished by the distribution of the Cz group ions. In 
the case of isodeuteropropane the loss of a methyl 
group (CH;) results in the formation of an ethyl ion of 
mass 30. The regular propane C2 pattern is shifted 
by one mass unit. The ions of mass 30 and 29 are the 
same relative intensity as 29 and 28 from propane. 

In the normal deuteropropane the loss of a methyl 
group (CH; or CH2D) leads to the formation of ethyl 
ions whose mass may be 29 or 30 depending on 
whether the methyl group contained the deuterium 
atom or not. The net result of this is that in normal 
deuteropropane the ion of mass 30 is approximately 
one-half as abundant as that in isodeuteropropane and 
the ion of mass 29 in propane. On the other hand, the 
ion of mass 29 from normal deuteropropane is much 
larger than mass 30 from the same molecule because 
of the contribution of the C,H* and C2H3D* ions. 
Similarly, in the C, group of ions it is expected that 
the CH.D*t (ion mass 16) from normal deuteropropane 
will be of the order of half of the CH3* ion from pro- 
pane while the abundance of the ion of mass 16 from 
isodeuteropropane should be zero. A small 16 peak 
is observed in isodeuteropropane which may be due 
to an oxygen containing impurity or a rearrangement 
in the ion source. The remainder of the C; patterns 
are quite consistent with what one would expect from 
the structures involved. 

The mass spectrum of tetradeuteromethane is re- 
ported and this molecule is observed to have the same 
pattern of relative ion intensities as methane. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress 


card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





346 CHEMISTRY 





In Chapter III the reduction of acetone to propane 
on a ten per cent platinum charcoal catalyst is re- 
ported. The reduction was carried out in a static 
system using both hydrogen and deuterium as reduc- 
ing agents. The infra red absorption spectra of the 
reaction products with hydrogen and deuterium are 
reported. The structure of the deuterium reduction 
product was also investigated with the mass spec- 
trometer. It was shown that at room temperature and 
under the conditions of the reduction an exchange re- 
action took place. The reduction product was a mix- 
ture of propane, mono and polydeuteropropanes up to 
and including some Cs;D2. From the previous data on 
propane, the deuteropropanes and other deuterium 
substituted hydrocarbons mass spectra of the C, 
group ions of the various propanes were constructed 
and the approximate evaluation of the percentage of 
each component in the reduction product was made. 
Mechanisms for the exchange reaction were dis- 
cussed. 68 pages. $1.00. MicA 55-427 


STUDIES ON SOLUBLE SILK PROTEIN 
(Publication No. 10,931) 


Rev. Homer Richard Jolley, S.J., Ph.D. 
Princeton University, 1951 


Silk fibroin is an interesting protein to study be- 
cause of its simplicity and ready availability. One 
major obstacle to investigating its molecular struc- 
ture by ordinary physico-chemical methods is its in- 
solubility. Coleman and Howitt and their coworkers 
at the Shirley Institute have succeeded in preparing a 
water-soluble form of fibroin and have given some 
evidence that this water-soluble substance is a “‘re- 
natured” form of the protein, the original protein 
being in a denatured state. It is with this renatured 
fibroin that the present work is mainly concerned. 

The soluble fibroin used in this work was pre- 
pared according to the method of Coleman and Howitt, 
with some modifications. Degummed silk was treated 
with cupri-ethylenediamine, the resulting solution 
neutralized with acetic acid, dialyzed with distilled 
water, then with potassium cyanide, and finally with 
distilled water. The solution thus obtained was acidi- 
fied to pH 3 with hydrochloric acid, when part of the 
protein precipitated in a mucilaginous mass. After 
centrifuging, a water clear solution resulted. 

Two principal modifications of the former method 
were introduced. First, the cupri- ethylenediamine 
reagent was prepared, and the silk was treated with 
the reagent in an atmosphere of purified nitrogen. 
Second, the solution of fibroin, obtained after dialysis 
and acidification, was, after neutralization, freeze- 
dried or lyophilized. The porous white solid thus ob- 
tained was partially soluble in water, more so if the 
water were introduced onto the solid in an evacuated 
vessel. The solid fibroin, if kept in a vacuum desic- 
cator, could be preserved indefinitely, whereas the 
solution soon set to an insoluble gel. 

Two main sets of results are presented, infra-red 


measurements on films of the fibroin, and electropho- 
resis measurements on solutions of fibroin at various 
values of pH. 

Films of soluble fibroin can be cast on the surface 
of mercury. These films are soluble and can be 
stretched about three hundred percent, when they be- 
come insoluble. Infra-red spectra, both polarized 
and unpolarized, were taken on the unstretched and 
stretched films. No dichroism was found in the spec- 
trum of the stretched film, and no differences were 
found between the spectra of the unstretched and 
stretched films. The spectrum as a whole was the 
same as that of the original silk, except for the pres- 
ence in the film spectra of an absorption band at 
3040 cm™ which is absent in ordinary silk. This 
band has been attributed by some workers to intra- 
molecular hydrogen bonding incident to folding of the 
chain. However, this is a subject of controversy. 

Electrophoretic diagrams and mobility values are 
presented on solutions of soluble fibroin at values of 
pH from 1.2 to 10.2. If certain conditions are met in 
preparing the solutions for electrophoresis, a single 
sharp boundary is obtained at all values of pH meas- 
ured. Diagrams are also presented for measure- 
ments on the “50/50” mixture, that is, the solution 
obtained after dialyzing out the cupri- ethylenediamine 
but before precipitating at pH 3. The diagrams are 
the same as those for the 100 percent renatured form 
at the same pH, thatis, a sharp single boundary with 
approximately the same mobility. All the solutions 
measured were anionic, that is, the protein was 
negatively charged, and no isoelectric point was 
found. This disagrees with values of the isoelectric 
point previously reported for silk. The discrepancy 
can be partially explained by differences in ionic 
strength and perhaps by specific buffer effects. How- 
ever, further experimental data are needed. 

97 pages. $1.21. MicA 55-428 


HYDROGEN IN NICKEL AND IRON 


(Publication No. 10,935) 


Denis George Kelemen, Ph.D. 
Princeton University, 1951 


Absorption of gaseous hydrogen into metals re- 
sults in an equilibrium between atomic hydrogen in 
the gas phase and in the solution. It is customary to 
qualitatively distinguish between “endothermic” and 
“exothermic” occluders according to the sign of the 
heat of solution referred to a constant pressure of 
molecular hydrogen. Nickel and iron belong to the 
first group; palladium is a representative example of 
the second group. (The heat of solution of atomic 
hydrogen is always negative.) Since the differences 
between the heats of solution in nickel and iron on the 
one hand, palladium on the other hand, are relatively 
small when compared with the differences within the 
two supposedly distinct groups, this division seems 
artificial. It is an accepted fact that “exothermic 
occluders” absorb hydrogen interstitially. We suggest 
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that the same is true for nickel and iron, although the 
small solubility in these metals makes it difficult to 
obtain direct evidence. This small solubility is en- 
tirely due to energy factors; the entropies of sorption 
for nickel, iron and palladium are very similar. It 
is possible to derive the frequency factor of the dif- 
fusion coefficient in all three of these metals from 
the entropies of absorption with the aid of an ideal- 
ized model of interstitial solution. The activation 
energies of the diffusion coefficient also support such 
a picture qualitatively. 

The greatest part of cathodically absorbed or co- 
deposited (in electrodeposits) hydrogen in both nickel 
and iron is very rapidly released once the electroly- 
sis has been interrupted. The rest of the gas is more 
or less tenaciously retained. While the temperature 
of degassing varies greatly for samples of different 
origin, the amounts retained are always of the same 
order. X-ray diffraction patterns indicate that ca- 
thodic hydrogen activates pre-existing internal 
stresses in the metals and thus frequently leads to 
grain fragmentation or distortion. These facts pre- 
sented here on the basis of our own experiments and 
many Similar ones recorded in the literature can best 
be accounted for by assuming that the distorted re- 
gions of the lattice surrounding interstitially sorbed 
atoms attract each other and at large concentrations 
spontaneously align themselves into defects of the 
dislocation type. The potential energy of the hydro- 
gen atoms trapped in the dislocations is lower than in 
the normal lattice. Since the dislocations always lie 
in slip planes, this hypothesis is essentially a modi- 
fication of the rift theory of hydrogen occlusion, 
where it is assumed that the sorbate accumulates in 
enlarged interplanar spacings between slip planes. 

The diffusion of hydrogen in iron at low tempera- 
tures is relatively very rapid, because iron has, 
rather uniquely, a non-closepacked lattice. It was, 
therefore, thought possible that the rate of cathodic 
hydrogen permeation through nickel plated steel 
might become a measure of the porosity or the ad- 
herence of the protective coating. It is shown that 
both factors have a detectable effect, but the results 
are too irreproductible to be of any practical value. 
The reason for this irreproducibility is the fact that 
the metastable surface concentration of nascent 
atomic hydrogen, which governs the rate of perme- 
ation, depends very sensitively on the catalytic ac- 
tivity of the surface. 135 pages. $1.69. MicA 55-429 


STUDIES ON THE SURFACE TENSION 
OF BARBITURIC ACID SOLUTIONS 


(Publication No. 11,136) 
Roy J. Kuffner, Ph.D. 
Vanderbilt University, 1954 


Supervisor: Professor Louis J. Bircher 


In an effort to establish some easily measurable 
criteria for predetermining the pharmacological 


effectiveness of a barbituric acid before it was actu- 
ally bioassayed Tabern and Shelberg’ carried out 
studies on the physical chemical properties of a se- 
lected group of barbituric acids. In the past the sur- 
face activities of the barbituric acids have been 
linked with their narcotic potencies. As a result of 
their study, Tabern and Shelberg concluded that there 
was not a high degree of correlation between narcotic 
potency and surface activity for the barbituric acids. 
However, Tabern and Shelberg studied only a few 
acids and obtained only two surface tension values for 
the aqueous ‘solution of each acid; the surface tension 
of a 1 part in 2000 aqueous solution and a saturated 
aqueous solution. Because of the incompleteness of 
their investigation, it was felt that a study including a 
larger number of concentrations as well as the con- 
sideration of possible “salting out” effects would be of 
importance in supplying data that would assist the 
pharmacologist in determining the role of surface ac- 
tivity in a theory of narcosis. 

The thirteen barbituric acids that were used in 
this study are as follows: 1,5 dimethylbarbituric 
acid; 5,5 dimethylbarbituric acid; Barbital; Pheno- 
barbital; Diallyl (Dial); Evipal; Delvinal; Amytal; 
Nembutal; 5-allyl-5-(1-methylbutyl) barbituric acid; 
5- isobutyl-5-isopropyl barbituric acid; 5-amyl-5- 
propyl barbituric acid; 5-butyl-5-sec-butyl barbituric 
acid. These acids include several studied by Tabern 
and Shelberg but over half of this group have not had 
any surface activity measurements previously made 
on them. 

To carry out this project a single bubble variation 
of the maximum bubble pressure method of measuring 
surface tension was employed. Many changes have 
been made in the apparatus described by Brown’ to 
make this method a more rapid and less burdensome 
technique without sacrificing precision. Because this 
method, as far as we are able to determine, has 
never been used before to study slightly soluble sol- 
utes in aqueous solutions, an equipment design and an 
operating procedure was developed which gives excel- 
lent results and makes allowances for the phenomena 
of surface aging. If the factor of surface aging is not 
taken into consideration reproducible results cannot 
be attained. This apparatus and particular method of 
studying surface tension should be of value in the 
study of other solutions of slightly soluble solutes. 

Our studies together with those of Tabern and 
Shelberg show that, with a few exceptions, the molar 
surface activity increases with the increasing nar- 
cotic potency of the barbituric acids studied. The ex- 
ceptions, and the lack of quantitative correspondence 
between the surface activity and the narcotic potency 
seem to indicate, however, that surface activity is 
not at present a good index for predetermining phar- 
macological potentialities. Studies of the effects of 
other salt ions when added to these barbituric acid 
solutions may improve this correlation. 

The effects of one salt, NaCl, at varying salt con- 
centration on the surface activity of these barbituric 
acids in aqueous solution were also studied. The 
ability of the barbituric acid to be “salted out” into 
the surface was found to be roughly proportional to its 
surface activity. The slopes of the curves, surface 
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tension vs. concentration of sodium chloride in a so- 
lution of constant barbituric acid concentration, 
ranged from 0.195 to -0.290. This observation al- 
lowed the group of barbituric acids studied to be di- 
vided into two groups depending on whether the slope 
of this curve was negative or positive. If the surface 
tension depressive effect of the barbituric acid ex- 
ceeded the surface tension increase effect due to the 
salt, the slope of these curves was negative and vice 
versa. 


1. Tabern, D. L., and Shelberg, E. F., J. Am. 
Chem. Soc., 55, 328 (1933). 
2. Brown, R., Phil. Mag., 13, 578 (1932). 
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DIELECTRIC DISPERSION IN SOLUTIONS OF 
COPPER-CELLULOSE NITRATE COMPLEX 


(Publication No. 11,155) 


James Lockwood Pauley, Ph.D. 
University of Arkansas, 1955 


In further investigations of dielectric dispersion 
of acetone solutions of cellulose nitrate, it has been 
found that the dispersion noted by Scherer and 
Testerman’ was due to the reaction product of cellu- 
lose nitrate and the copper electrodes of the cell 
rather than to the cellulose nitrate itself. Dispersion 
of the same type has been found in stainless steel 
cells for acetone solutions of the cellulose nitrate- 
copper complex obtained when copper foil is placed in 
acetone solutions of cellulose nitrate. Similar dis- 
persion has been found for acetone solutions of caus- 
tic treated cellulose nitrate. 

As has been pointed out by Scherer and Tester- 
man’ and confirmed in this investigation, the very 
narrow frequency region associated with this disper- 
sion can only be explained by resonance dispersion. 
The appearance of resonance dispersion in this low 
frequency region is a unique discovery. 

It has been assumed that the species responsible 
for dispersion is an aggregate of cellulose nitrate 
molecules. These aggregates result from the cross 
linkages created by reaction with copper or caustic. 
In this aggregation, the semi-rigid linear polymer 
molecules will be partially oriented with their long 
axes parallel. Thus, the aggregate will be aniso- 
tropic, showing different properties along its longi- 
tudinal and transverse axes. 

This aggregate of localized sites of oscillation is 
analagous to a “lumped constant” electrical trans- 
mission line. The resonance frequency correspond- 
ing to each axis is represented by 








w=} Vera 


fi =2 \k’/d and 


where: 


fq and fg’ are the resonant frequencies associated 
with each axis. 


k’ and k” are the corresponding restoring force 
constants per unit length. 
d is the density of the aggregate. 


The large size of the oscillating particle predicted 
by this model accounts for the low frequency at which 
dispersion occurs. It was observed on several solvent 
systems that a decrease in the solubility of the com- 
plex caused a decrease in the frequency at which dis- 
persion occurred. This decrease in frequency was 
observed with addition of non-solvent or decrease in 
temperature. These changes would cause increased 
convolution of the polymer molecules with a resulting 
increase in density. 

This model would also predict that the component 
of polarization along each axis and thus the magnitude 
of dispersion associated with each component would 
depend upon the degree of anisotropy of the aggregate. 
Similarly, the ratio of the resonant frequencies corre- 
sponding to oscillations along the two axes of the ag- 
gregate model should depend upon the degree of aniso- 
tropy of the aggregate which should in turn depend 
upon the solvent system. These predictions were 
found to be in accord with the experimental data for 
the solvent systems investigated. 


1. Scherer, P. C., and Testerman, M. K., J. Poly- 
mer Sci., 5, 549, (1951). 


150 pages. $1.88. MicA 55-431 


THE REACTION BETWEEN 
RHODAMINE B AND ANTIMONY 


(Publication No. 11,116) 


Richard Wales Ramette, Ph.D. 
University of Minnesota, 1954 


An investigation of rhodamine B (R) equilibria in- 
cluded a benzene extraction study, measurement and 
interpretation of solubility of R salts, and a spectro- 
photometric study in aqueous solution. The results 
show that the colorless lactone form (R°) undergoes a 
separation of charges in polar solvents to form an in- 
tensely colored violet zwitter ion (R*™~). Rt- can 
then add a proton to the carboxyl group formed by the 
opening of the lactone ring, giving RH* which has 
nearly the same absorption spectrum as Rt~. Ad- 
dition of a second proton, probably to one of the nitro- 
gen atoms, results in an orange species (RH2*++). A 
third proton gives RH ;**+* which is yellow. The color 
changes are explained in terms of resonant structures. 
It is shown that the cations are capable of interaction 
with anions such as chloride, bromide and perchlo- 
rate in solution to form ion pairs having the same ab- 
sorption spectra as those of the free cations. In ad- 
dition, R*+~ and ion pairs containing RH*+ or RH2++ 
undergo dimerization as the concentration of dye is 
increased, causing an apparent deviation from Beer’s 
law. Quantitative study of the behavior of the dye under 
under varying conditions led to the postulation of an 
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equilibrium system, and most of the equilibrium con- 
stants were determined. 

The kinetics of the hydrolysis of antimony(V) to 
species which do not react with rhodamine B was 
studied by spectrophotometric, voltammetric and ex- 
traction techniques. The chloride concentration is 
not a significant factor in the rate determining step, 
but the acidity plays a very important role, the rate 
of hydrolysis increasing with acidity. The effect of 
varying acidity on the rate constant at constant ionic 
strength indicates that SbCl,~ hydrolyses very slowly, 
if at all, but is in rapid equilibrium with the acid 
HSbCl, which hydrolyses rapidly to form HSb(OH)Cl.. 
These findings are not inconsistent with the anti- 
mony(V)-hydrochloric acid equilibrium system pro- 
posed by H. M. Neumann, which did not provide for 
undissociated acid forms. It was shown that cerium- 
(IV) oxidation of antimony(III) produces SbCl,~, al- 
though this is not stable at the acidities used. 

A study of the system rhodamine B-antimony(V) 
verified the composition of the main product as the 
violet complex RHSbC]. Two orange complexes hav- 
ing the formulas RH,CISbC], and RH.A(SbCl1,). are also 
formed in small amounts. The effects of acidity and 
dye concentration on the benzene extraction of the 
complex were predicted from a consideration of 
rhodamine B equilibria and verified by experiment. 
The extraction of RHSbCl, is more complete from 
3 M hydrochloric acid than from 6 M solution which 
is commonly recommended. Below 3 M hydrochloric 
acid the blank becomes appreciable because of the 
extraction of rhodamine B (as R°) which hydrolyses 
slightly in the benzene phase to violet species. 

122 pages. $1.53. MicA 55-432 


THERMAL DECOMPOSITION 
OF TRIFLUOROACETYL HYPOFLUORITE 


(Publication No. 10,778) 


Robert Daniel Stewart, Ph.D. 
University of Washington, 1954 


The thermal decomposition of trifluoroacetyl 
hypofluorite (CF,;COOF) has been studied in Pyrex 
glass, copper and a phosphate glass reactor com- 
posed of 75% P.O; and less than 0.5% SiO.. The de- 
composition proceeds rapidly at room temperature 
and above, the products being primarily CO, and CF, 
with much smaller amounts of COF, and traces of 
C.F, and unidentified higher molecular weight com- 
ponents. The pressure doubles on decomposition and 
the reaction was followed by pressure change on a 
fluorocarbon oil manometer. 

The decomposition is strongly inhibited by oxy- 
gen, chlorine and bromine. The halogen-inhibited 
reaction was studied at reactant pressures of 4 to 
8 mm. Hg and temperatures from 60 to 80°C. in 
phosphate glass. The decomposition was found to be 
second order with respect to hypofluorite and inde- 
pendent of halogen pressure. The same rates were 
observed with bromine as with chlorine inhibition. 


Analysis of the products of the chlorine-inhibited 
decomposition indicated COQ. and CF;Cl1 in nearly 
equal amounts. Presumably CIF is also formed but 
its presence was not confirmed. The mechanism 
proposed is: 


(1) 2CF;COOF — CF;COOF + CF;COO + F 
(2) CFsCOO —>CFs + CO, 

(3) CFs + Xz— CFsX + X 

(4) F + X.— XF + X 

(5) 2X + M—X2+M 


The second order rate constant was found to be 
K = 1.33 x 10°° e725 ,000/RT cc. mole” sec.~™ 


It has not been definitely established that the in- 
itial step is homogeneous but if so, the 25 Kcal. acti- 
vation energy is an approximation to the strength of 
the O-F bond in this compound. 

The oxygen-inhibited reaction in the copper re- 
actor was first order, heterogeneous and very rapid. 
The non-inhibited reaction in copper was too rapid 
for study and was often explosive. 

The non-inhibited reaction was studied in both 
Pyrex and Phosphate glass over a temperature range 
from 24 - 54°C. At pressures of from 6 - 15 mm. Hg 
reproducibility was poor, no definite order was ob- 
served, and inhibition by products was indicated. A 
number of runs in a Pyrex vessel packed with Pyrex 
yielded pressure-time curves not differing noticeably 
from those in an unpacked Pyrex reactor of 1/7 the 
surface area and the same volume. 

At pressures of 1 - 3 mm. Hg in the phosphate 
glass reactor the decomposition followed a second 
order course. Chain mechanisms involving either 
fluorine atoms or CFs; radicals can be written which 
explain the order and products. The free radical 
mechanism, which is preferred, is: 


(1) 2CF,COOF — CF,COOF + CF,COO + F 
(2) CF,COO —+CF, + CO, 

(3) CF, + CF,COOF —>CF, + CF,COO 

(4) 2CF,— C.F, 


Steady state treatment of this mechanism yields: 
- d(CF,COOF) = [K, + Kg ye |ereocw 
dt K, 





The observed value of K is 


K = 8.55 x 10” e ~11,200/RT cc. mole™ sec 


Bohs = 11.2 Kcal = Es + E,/2 - E./2 = Es + 12.5- E,/2. 
But E, = 0, involving only recombination of CF; radi- 
cals, so E, = -1.3=0 Kcal. 

The ratio of the rate constant for the chain re- 
action to that for the inhibited reaction indicates long 
chains. The chain length at 40°C is about 275. This 
provides an explanation for possible negative cataly- 
sis. The phosphate glass reactor was very sensitive 
to thermal changes and could not be baked out at a 
high temperature. Adsorbed oxygen could cause a 
decrease in observed rate by breaking chains at the 
wall. Such an effect was observed after admitting air 
to the reactor. 

There is evidence for reaction of hypofluorite 
with Pyrex glass at pressures above 5 mm. Hg and 


~1 
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temperatures above 50°C. The hypofluorite often ex- 
ploded spontaneously under these conditions but sel- 
dom at lower pressures. 

The second order rate constant in Pyrex glass at 
1 - 3 mm. Hg pressure was found to be: 


K = 7.62 x 10° e™" 500/RT cc./mole/sec. 


62 pages. $1.00. MicA 55-433 


SIMPLIFIED CALCULATIONS OF THE ENERGIES 
OF THE SECOND ROW ELEMENTS 


(Publication No. 10,815) 


Howard Robert Westerman, Ph.D. 
Columbia University, 1952 


The shape of the electrostatic potential curve of 
an electron described by an exponential wave-function 
is not significantly different from that of an elec- 
tronic charge enclosed in a finite volume with uni- 
form charge density. This suggests that the potential 
energies of electrons in atoms may be calculated 
rather closely by considering uniformly charged 
clouds as representing electrons without any knowl- 
edge as to the actual wave-functions. 

The calculations of these approximate potential 
energies can then be carried through with no diffi- 
culty, and the terms representing the various elec- 
trostatic interactions are quite simple, involving only 
powers of the parameters characteristic of the vari- 
ous electrons. 

The terms approximating the kinetic energies may 
be chosen by the use of the uncertainty principle, di- 
mensional analysis and symmetry arguments. The 
entire energy expression is considerably simplified if 
the orbitals in which the electrons are placed are 
made orthogonal to each other. The scheme can then 
be applied with little difficulty, with the resulting 
total energy for a given atom or ion evaluated as a 
sum of kinetic and potential energy terms in a way 


closely allied to that of the Slater antisymmetric 
atomic orbital approximation. In this method, ex- 
change terms, arising from the use of a determi- 
nental eigenfunction, are evaluated by replacing the 
overlap regions by charged spheres of the same vol- 
ume. The approximation of these terms is not good 
but any other method involves considerable difficulty 
which is not justified in the overall approximation. 

A 1s electron can be represented by a charged 
sphere characterized by a radius Ris. A 2s electron, 
whose orbital is to be made orthogonal to that of the 
1s so that overlap terms vanish, is taken to be repre- 
sented by a spherical shell or annulus whose inner 
radius is equal to that of the 1s electron and whose 
outer radius is given by R,,. The 2p electrons, hav- 
ing axial symmetry with a nodal plane through the 
nucleus in the atomic orbital representation, are 
composed of two spheres of radius , each contain- 
ing one-half an electronic charge, tangent at the 
nucleus. The wave functions of these 2p electrons, 
while not considered in themselves, are taken to be 
positive on the one side of the node and negative on 
the other, thus preserving orthogonality. 

The method permits extremely rapid computations 
of total energies when compared to other approxi- 
mational schemes, but cannot be extended to second 
and third approximations. The energies are evalu- 
ated by numerical substitution for the parameters 
Ris, Res, and R2, the final result being taken as that 
at the minimum of the energy curve when plotted 
against the three parameters. The actual numerical 
work was performed on an IBM electronic calculating 
punch at the Watson Scientific Computing Labora- 
tories. 

The results are to be considered good in terms of 
the approximation used with the largest error in total 
energy being 6.5% and the average error being 1.6%. 

Ionization potentials may be computed by differ- 
encing corresponding energy values and are in fair 
agreement with experiment. The accuracy of these 
terms suffers, however, from the fact that small 
numbers are being compared. 

58 pages. $1.00. MicA 55-434 
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THE ECONOMICS OF MECHANIZATION 
IN AGRICULTURE: A STUDY OF 
RESOURCE SUBSTITUTION 


(Publication No. 10,597) 


John Williams Mellor, Ph.D. 
Cornell University, 1954 


Part I comprises an analysis of factors which af- 
fect the progress of farm mechanization, so ordered 
as to form a logical pattern of analysis for problems 
concerned with farm mechanization. The analytical 
approach chosen is one of detailed analysis of the 
decision-making process of farmers concerning the 
substitution of farm machinery for labor, and of the 
environment within which that decision-making proc- 
ess is carried on. Thetheoretical discussion consists 
of two major sections, (1) a discussion of the mar- 
ginal rate of substitution between physical quantities 
of machinery input and labor input in accomplishing 
given quantities of work and, (2) a discussion of the 
marginal rate of substitution of per unit fixed machin- 
ery costs and per unit labor costs within given out- 
lays, with additional consideration to the variable 
costs of machine operation including yield and quality 
differentials. 

In the analysis of the marginal rate of substitution 
of machinery input for labor input in accomplishing a 
given task, the importance of the basic physical set- 
ting is emphasized, as are the frictions to adjustment 
in mechanization suchas those associated with changes 
in type of farming, developing a skilled work force 
for handling new types of machinery, technological 
bottlenecks in machine design and enlargement of the 
scale of farm enterprises. 

Regional variation in aggregate supply and demand 
relationships for farm labor has been an important 
causal factor of variation in the progress of farm 
mechanization. Variation in rates of population 
increase and changes in type of farming systems are 
important, but the key consideration is that of inhibi- 
tions to free movement of population from agricul- 
tural to nonagricultural employment. For those 
within commuting range of nonfarm employment op- 
portunities, such factors as the level of formal edu- 
cation, training and experience, age, race, attitudes 
towards off-farm work and the availability of employ- 
ment information influence the flow of labor from 
agriculture. For shifts to more distant areas, the 
breaking of family and social ties, uncertainty con- 
cerning job opportunities and the cost of capital are 
additional influences slowing the transfer. 

Within his given environment the farmer must 
appraise the value of labor freed by mechanization 
in the light of the level of returns available from, 


(1) part-time work off the home farm, (2) enlarging 
the farm business and, (3) leisure. The nature of and 
the controls on these decisions are analyzed in this 
study. 

One of the major components of per unit machinery 
cost is the cost of capital drawn from outside the 
farm household. Variation in risk and uncertainty 
provides a major source of variation in capital cost. 
The management input is emphasized as an important 
influence in this regard. The analysis indicates that 
in the United States imperfections in the capital mar- 
ket are relatively unimportant as causes of ineffi- 
ciency in the combination of labor and capital in the 
form of farm machinery. Because the farm house- 
hold is an important source of farm capital for farm 
machinery purchase, analysis is pursued of such 
factors influencing the supply schedule for capital as 
the balance sheet status, the level of farm incomes 
and farmer value systems. 

Part II comprises an analysis, within the frame- 
work set forth in Part I, of British public policy as 
it has influenced the progress of and returns from 
farm mechanization in the postwar period. Measures 
encouraging the domestic farm machinery industry, 
rising farm incomes, legislation effectively reducing 
price uncertainty, rapid depreciation rates for tax 
purposes and a policy which encouraged increased 
labor costs relative to machinery prices have all 
contributed to increased farm mechanization in Brit- 
ain. High taxes on marginal money incomes in par- 
ticular have favored channeling a substantial propor- 
tion of the benefits of increased mechanization into 
nonmoney forms, such as leisure. 

610 pages. $7.63. Mic 55-55 


AN ANALYSIS OF CHANGES IN HOG-CATTLE 
PRICE RELATIONSHIPS, 1900-1953 


(Publication No. 11,110) 


Richard Randolph Newberg, Ph.D. 
University of Minnesota, 1954 


The purpose of the thesis was to analyze past 
changes in price relationships between hogs and 
cattle and to determine reasons for the changes. The 
investigation was particularly pointed at determining 
why hog prices were so low compared with steer 
prices in 1951-52. Because of the competitive rela- 
tionship which exists between different types of meat 
it immediately became evident that some considera- 
tion also need be taken of prices and consumption of 
veal, lamb and mutton. 

The specific objectives of the study were: (1) to 
describe the changes which have taken place in price 
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relationships between different species and classes of 
slaughter livestock and between various products 
derived from the different species and classes of 
slaughter livestock, (2) to analyze the behavior of 


these price relationships to determine possible trends 


over time, (3) to segregate some of the principal 


factors causing changes in price relationship between 


principal classes of slaughter livestock particularly 
between slaughter hogs and steers. 

From 1900 through 1926 the price of hogs was 
above that of steers. However, after about 1919 the 
price of steers began to rise relative to the price of 
hogs. This relative rise was very rapid through the 
mid 1930’s. After that it leveled off somewhat. 

Analysis of consumption and price data indicates 
that the rise was partly aresult of a rapid decline in 
beef supplies and consumption per capita from about 
1919 through 1933. However a rapid shift in relative 
demand apparently took place during this period. This 
shifting reached its peak about 1932-33 and continued 
at a much slower rate thereafter. 

From 1934 through 1953 the trend in relative 
quantities of beef and pork consumed remained level 
at about .95. During this period the price ratio 
ee eer) increased at the rate of about 0.005 
per year. Based on the estimated slope of the substi- 
tution function between beef and pork products this 
suggests a shift in relative demand of about 0.25% per 
year. In general prices of vealers and lambs followed 
the price of steers closely. However, in the years 
following the end of World War II the price of lambs 
tended to fall below steers and vealers despite a re- 
duction in per capita supplies of lamb and mutton. 

Analysis of prices and supplies of different whole- 
sale cuts and other products derived from steers, 
hogs, vealers and lambs, suggests reasons for the 
relative decline in the price of hogs. With relative 
supplies unchanged prices of lean cuts of pork de- 
clined about 20 per cent relative to comparable cuts 
of beef. Apparently a shift in consumer tastes away 
from fat cuts of pork and from lard to vegetable short- 
ening also took place during this period. As a result 
prices of fat pork cuts and lard declined relative to 
lean cuts of pork and declined precipitiously relative 
to the better cuts of beef. 

An unusual supply situation during 1951-52 was 
mainly responsible for the price relationships which 
existed during that period. The peakin hog slaughter 
cycle was reached in 1951-52 about the same time as 
the low in cattle slaughter. Imports of cattle from 
Mexico and Canada were cut off at this time. Price 
relationships following the outbreak of the Korean 
conflict made production of both hogs and cattle prof- 
itable. Further, veal, lamb and mutton, which are 
more readily substituted for beef than pork, were 
also in short supply in 1951 and 1952. 

145 pages. $1.81. MicA 55-435 





ECONOMICS, FINANCE 


FOREIGN AID AS A TECHNIQUE IN 
ATTAINING UNITED STATES 
INTERNATIONAL ECONOMIC OBJECTIVES 


(Publication No. 10,842) 


Jack Newton Behrman, Ph.D. 
Princeton University, 1952 


The U. S. Government, during the postwar period 
1945-50, pursued a foreign economic policy which 
relied heavily on extraordinary financial assistance 
and international economic cooperation as means to 
accelerate the transition from wartime governmental 
restrictions over international economic relations 
(such as exchange controls, import quotas, bilateral 
balancing of trade and payments) to a long-run inter- 
national economic system characterized by multilat- 
eral, nondiscriminatory trade and payments under 
the guidance of individuals and by the absence of uni- 
lateral financial assistance. 

The era of worldwide economic cooperation was 
short-lived, and emergency international organiza- 
tions did not fulfill all expectations, partly due to 
over-optimism and partly to inherent contradictions 
in the structure of the organizations. By 1947 inter- 
national economic cooperation (outside the UN) had 
become regional and mostly American-European in 
scope. A major factor affecting both the character 
and the success of the postwar attempts at coopera- 
tion and the foreign aid programs was the dominance 
of political and strategic considerations, which make 
it impossible to use economic results as the sole 
criteria for the success or failure of the policies 
involved. Economic goals were important also, how- 
ever, both as a means of attaining political purposes 
and as ends in themselves, and the U. S. Government 
sought these latter ends through the extension of ex- 
traordinary financial assistance aggregating some 
$30 billion by mid-1950 in the form of grants for 
relief, loans for reconstruction and development, and 
finally grants for European economic recovery. 

At the same time, the Government employed some 
internal and external policies and practices which 
contradicted its own overall objectives; however, 
these were not greatly damaging to the successful 
attainment of the objectives. Contrarily, the continu- 
ation of governmental restrictions and national plan- 
ning abroad was a major factor in preventing the aid 
programs from fulfilling their stated purposes. The 
adjustments in production structures and monetary 
and fiscal conditions necessary to restrain inflation 
and to adapt economies to the changed patterns of 
world trade were not carried out; rather, the employ- 
ment of government controls and restrictions which 
were “required” to support policies of full employ- 
ment, redistribution of incomes, rapid reconstruction 
of destroyed housing and industrial plant, and of levels 
of consumption greater than production, led to drains 
on international reserves. This drain was used as the 
proximate basis for the amount of aid from the United 
States. But, so long as the above domestic policies 
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were pursued, the extension of foreign aid would not 
bring about the objectives of the United States foreign 
policy. Instead of realizing this after the initial pro- 
grams failed of their purposes (or for political rea- 
sons), the United States extended additional aid ona 
large scale to Europe in conjunction with a proposed 
regional program of “mutual aid.” It did not bring a 
successful conclusion to the transition period for 
much the same reasons. 

Despite this record, foreign aid has been suggested 
as a long-run technique in gaining international eco- 
nomic goals of the United States, but the analysis of 
a final chapter points to the conclusion that it can 
only be a facilitating technique and must be accom- 
panied by other policies under the controlof recipient 
countries, many of which would be able to implement 
the long-run goals of the United States without aid if 


they were willing. 
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THE POLICY OF NEW JERSEY WITH RESPECT 
TO THE BUSINESS CORPORATION: 1791-1875 


(Publication No. 10,862) 


John William Cadman, Jr., Ph.D. 
Princeton University, 1947 


This study is an investigation of the history of the 
use of the corporate form of business organization 
and of the development of public policy with respect 
to the business corporation inNewJersey. The study 
covers the period between 1791, during which year 
the state’s first business corporation was chartered, 
and 1875, when the constitution of the state was 
amended to prohibit the passage of special acts of 
incorporation. The principal sources of information 
that were used were the session laws of New Jersey 
containing the special acts of incorporation, the sup- 
plements to special acts of incorporation, the general 
statutes regulating business corporations, and the 
general incorporation laws; the published journals of 
the two houses of the state legislature; and contem- 
porary newspapers published in Trenton and Newark. 

The study is divided into two principal sections. 
Part I, consisting of the first six chapters, is a chron- 
ological survey. Chapters I, II and III treat the pe- 
riod before 1845. They contain a discussion of the 
use of the special act of incorporation, of the willing- 
ness of the legislature, the public, and the business 
community to accept the corporate device in some of 
the principal spheres of economic activity, and of the 
issues concerning public policy toward business 


corporations that were raised in the constitutional 
convention of 1844. The provisions concerning busi- 
ness corporations found in the constitutions of other 
states before 1845 are described as well as the pro- 
visions embodied in the 1844 constitution of New 
Jersey. 

Chapters IV and V are devoted to the history of 
the general incorporation law movement in New Jer- 
sey between 1845 and 1875. Special attention is paid 
to the reasons why groups seeking to incorporate 
preferred special acts of incorporation and why the 
general incorporation laws were little used until 
special acts were prohibited by an amendment to the 
state constitution in 1875. Chapter VI contains a 
summary of the constitutional provisions adopted by 
other states between 1845 and 1875 to govern the 
actions of their legislatures in matters concerning 


_ business corporations and an account of the principal 


changes made in the New Jersey constitution in 1875. 

Throughout Part I, emphasis has been put on the 
political, social, and economic factors that influenced 
the course of public policy in New Jersey. 

Part Il, consisting of Chapters VII through XIII, 
provides a detailed analysis of the terms of the char- 
ters granted to business corporations in New Jersey 
between 1791 and 1875. The material is arranged 
topically. 

Chapter VII includes an analysis of the numbers 
of corporations chartered during each legislative 
session to engage in various fields of business activ- 
ity. It also in concerned with some of the special 
privileges granted to certain types of corporations 
and with some of the restrictions placed upon them. 

Chapters VIII and IX deal with the capital struc- 
ture of business corporations. The terms under which 
different forms of stock could be issued are discussed, 
as well asthe various provisions concerning borrowed 
capital. 

The rules governing the election of directors and 
the principal facts about the division of authority 
between stockholders and directors are treated in 
Chapter X. Chapter XI is concerned with the liabil- 
ity for business debts that was imposed on the stock- 
holders and directors of some corporations. 

Chapter XII deals with the way in which the legis- 
lators sought to retain a measure of control over the 
corporations they chartered through such devices as 
restricting the duration of charters, reserving the 
right of amending or repealing charters, or reserving 
to the state the right to purchase the property of 
corporations after a certain period of time. 

The various aspects of the taxation of business 
corporations are discussed in Chapter XIII. Particu- 
lar emphasis is placed on the discovery of the law- 
makers in the early nineteenth century that the 
corporations they chartered could be made the 
principal source of funds for the support of the state 


government. 
579 pages. $7.24. MicA 55-437 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress 


card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





EDUCATION 


EDUCATION, GENERAL 


A STUDY OF THE RELATIVE EFFECTIVENESS 
OF SOURCES FROM WHICH FARMERS GET 
INFORMATION REGARDING AGRICULTURAL 

EXPERIMENT STATION RESULTS 


(Publication No. 11,065) 


Jasper Newton Baker, Ph.D. 

University of Minnesota, 1954 
Adviser: Milo J. Peterson 
Purpose. The purpose of the investigation was to 
determine: (1) what sources farmers use for farm 
information; (2) to what extent farmers’ opinions 
coincide with published state Agricultural Experiment 
Station findings; (3) whether (1) and (2) above are 
affected by age, educational level, tenure status, or 
size of farming operation; and (4) whether validity of 
farmers’ opinions can be associated with use of par- 
ticular information sources. 





Method. Respondents indicated agreement or dis- 
agreement with 30 statements based on experiment 
station recommendations, and indicated sources from 
which most information had been received relative to 
each of the 30 statements. The information was ob- 
tained by farm visits to 110 randomly selected farm- 
ers in Rice County, Minnesota. 





Findings. The 110 farmers reported having received 





information from an average of 8.55 different sources. 


The source most frequently reported was ‘Magazines 
or newspapers”, followed in order by “Bulletins”, 
“Neighbors or relatives”, “Agriculture teachers”, 
and “County agents”. Particular sources were uti- 
lized more heavily for livestock information; others 
more heavily for crops-soils information. 

It was observed that some sources were utilized 
more intensely than others. Among those more 
intensely used were “Magazines or newspapers”, 
“Agriculture teachers”, “Bulletins”, and “Evening 
classes”. 

Significant differences were observed in the ex- 
tent to which groups of farmers of varying age and 
educational level utilized particular sources. Younger 
farmers made greater use of “Bulletins”, “Evening 
classes”, “Agriculture teachers”, and “Veterinarians”; 
older farmers made greater use of “Neighbors or 
relatives”, “Farm organization meetings”, “County 
agents”, and “Magazines or newspapers”. Farmers 
having no high school education made greater use of 
“Neighbors or relatives”; while farmers having 
some high school education made greater use of 
“Bulletins”, “County agents”, “Feed, produce, or 
machinery dealers”, “4-H Club program”, “Magazines 
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or newspapers”, and “SCS program”. Tenure status 
appeared to be little associated with the use of par- 
ticular sources. There was insufficient difference in 
the size of farming operations to provide adequate 
data for tests of significance. 

As regards the validity of farmers’ opinions, the 
110 farmers checked an average of 70.18 per cent of 
the statements correctly. Livestock statements were 
checked incorrectly 17.60 per cent of the time; crop- 
soils statements, 10.16 per cent. There was little 
relationship between age and the validity of farmers’ 
opinions; the older group checked a slightly higher 
proportion of the statements incorrectly. Little rela- 
tionship was observed between either educational level 
or tenure status and the validity of farmers’ opinions. 

Significant relationships were observed between 
the validity of farmers’ opinions and the tendency to 
use particular information sources. Farmers check- 
ing a greater number of the statements correctly 
received significantly more information from “Agri- 
culture teachers”, “County agents”, “4-H Club pro- 
gram”, “Container labels or operations manuals”, 
“Magazines or newspapers”, and “Radio or television”. 
Farmers checkingasmaller number of the statements 
correctly received significantly more information 
from “Neighbors or relatives”, “Farm business 
experience”, and “Advertising circulars or catalogs”. 


General conclusions. Farmers get information from 





many sources. The Agricultural Extension Service 
of the State University and the Vocational Agriculture 
program of the public schools are the direct source 
of approximately one-third of the information the 
farmer receives. The possibility of the Extension 
Service and Vocational Agriculture disseminating 
more information by radio, television, magazines, 
and bulletins, warrants extensive investigation. Cer- 
tain personal, as well as farm characteristics influ- 
ence the extent to which farmers utilize particular 
information sources. Not all farmers are well in- 
formed concerning agricultural experiment station 
findings. 161 pages. $2.01. MicA 55-438 
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A STUDY OF SELECTED INTEREST FACTORS 
AS RELATED TO OUTCOMES OF THE 
PROGRAM OF GENERAL EDUCATION AT 
MICHIGAN STATE COLLEGE 


(Publication No. 11,144) 


Victor Horowitz, Ph.D. 
Michigan State College, 1954 


The objectives of the study were as follows: By 
means of the Test of Critical Thinking, the Test of 
Critical Analysis in Reading and Writing, and the 
Inventory of Beliefs, as developed by the committees 
of the Cooperative Study of Evaluation in General 
Education of the American Council on Education, 














A. To attempt to determine whether, over a pe- 
riod of one academic year and within the areas of 
Critical Thinking, Ability to do Critical Analysis 
in Reading and Writing, and Level of Maturity of 
Beliefs and Reactions, change or gain can be dis- 
covered in Freshman Students. 


B. To attempt to determine whether, within the 
areas of Critical Thinking, Ability to do Critical 
Analysis in Reading and Writing, and Level of 
Maturity of Beliefs and Reactions, differences 
can be distinguished between the change or gain 
of Freshman students inthe various interest cate- 
gories, or major areas of study. 


The tests were first administered to 1,942 Fresh- 
man students who entered Michigan State College in 
September, 1951. Thetests were administered again 
during the last week of the Spring Term, 1952, toa 
re-test group of 569 students. The intervening period 
of change was three complete terms. 

The “t” — test of significance between the means 
of pre- and post-tests was used to determine whether 
significant differences in change or gain over aperiod 
of one academic year could be discovered in each of 
the areas studied. The analysis of variance by co- 
variance adjustment technique was used to determine 
whether significant differences could be distinguished 
between the change or gain of students in the various 
interest groups, within each of the areas studied. A 
comparison or ranking of the adjusted post-test means 
was also made. 

The results of the study were as follows: 














A. Considering the whole, or total-group popula- 
tion (N = 569), a significant change or gain over a 
period of one academic year was discovered in 
each of the three areas measured. (The differ- 
ences between pre- and post-test means were 
significant at the 1% level of confidence.) 


B. Considering the total population as divided 
into the various preference-group or interest 
categories, (i.e., declared or intended majors), 
and with (a) pre-test scores or initial scores and 
(b) scholastic aptitude as measured by the A.C.E. 
Psychological Examination as variables: 


1) In the area of Critical Thinking, no signifi- 
cant differences were detected at the 5% level 


of confidence between the change or gains of 
students in the various categories. 


2) In the area of Ability to do Critical Analysis 
in Reading and Writing, significant differences 
at the 1% level of confidence were discovered 
between the change or gains of students in the 
various categories. 


3) In the area of Level of Maturity of Beliefs 
and Reactions, significant differences at the 1% 
level of confidence were discovered between 
the change or gains of students in the various 
categories. 











COMPARISON OF ADJUSTED POST-TEST MEANS 
AFTER PRE-POST TEST PERIOD OF ONE ACADEMIC YEAR 


C.A.R. and W. I. of B. 
(N=569) (N=569) 
Rank* Adjusted Post- Rank* Adjusted Post- 
Test Means Test Means 


Group Preference of Interest 
Code Groups 











Biological and 
Physical Science 6 
Pre- Medical, - Dental, 
- Vet, Nursing Ed. 4 
Agriculture and 
Forestry 2 
Business and Hotel 
Administration 7 
Engineering 11 
Home Economics 1 
Fine Arts 3 
8 
9 


17.9154 71.768 


19.1837 60.173 


19.4007 63.743 
17.8839 
14.8376 
21.7939 
19.3954 
17.8368 
17.5663 


61.488 
61.068 
66.932 
65.211 
60.650 
62.502 


Elementary Education 
Language and Literature 
Social Science and 
Social Service 10 
9) 


15.4297 3 66.827 
i) No- Preference 5 


18.8600 64,532 


Post-Test Means have been adjusted for initial performance (Pre-Test), and 
for scholastic aptitude as measured by the A.C.E. Psychological Examination. 


*Rank refers to standing of adjusted Post-Test Mean Score when compared 
with Post-Test Mean Scores of other Groups. 
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THE JEFFERSONIAN AND JACKSONIAN 
CONCEPTIONS IN HIGHER EDUCATION 


(Publication No. 11,160) 


Roy Elwayne Lieuallen, Ed.D. 
Stanford University, 1955 


During the late 1930’s the names of Thomas Jef- 
ferson and Andrew Jackson became associated ina 
dichotomy contrasting two views on the issue of who 
should go to college. Because the writer believes 
that dichotomous thinking itself represents a question- 
able practice, and especially because he believes that 
inappropriate labels for dichotomies only tend to 
confuse rather than to clarify issues, he seeks inthis 
dissertation to examine the Jeffersonian-Jacksonian 
dichotomy to determine its validity. 

Chapter Onetraces the introduction of the dichotomy 
into education, attributing its origin to Morison and 
Commager in Volume One of their 1937 edition of The 
Growth of the American Republic. James Bryant 
Conant, then President of Harvard University, 
introduced the contrast into education literature the 
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following year; and a committee of the Harvard 
Faculty of Arts and Sciences elaborated upon it in 
General Education in a Free Society, published in 
1945. Professor W. H. Cowley and some of his stu- 
dents at Stanford University have used the dichotomy 
during recent years pending its critical appraisal. 

On the assumption that educational concepts have 
their roots in basic philosophic beliefs, Chapter Two 
compares the Jeffersonian and Jacksonian conceptions 
of the nature of man, the nature of government, and 
the nature of religion. The comparison reveals that 
similarities, rather than contrasts, characterized 
their social, political, and religious conceptions. 

Chapter Three devoted attention tothe educational 
conceptions expressed by Jefferson and compared 
them with the educational views of those whom his- 
torians and political scientists have identified as 
Jacksonians. Similarities again emerged; the Jack- 
sonians seemed to have built upon Jefferson’s educa- 
tional conceptions and applied his principles in a 
more practical and resolute fashion. 

The educational conceptions expressed by Jeffer- 
son and the Jacksonians were compared in Chapter 
Four with the views attributed to them by those who 
employ the Jeffersonian-Jacksonian dichotomy. The 
Chapter drew conclusions concerning the appropri- 
ateness and accuracy of the Jeffersonian- Jacksonian 
terminology as used in recent educational writings. 

Chapter Five explores the views of twentieth 
century higher educational leaders who state extreme 
views on the issue of who should go to college. A 
number of extremists are identified who believe that 
a single type structure should serve the needs of an 
infinite variety of students. Other extremists con- 
sider only a “very few people educable” and believe 
that there should be no post-high school education for 
the less verbally able students. The vast majority of 
- educators, however, admittedly range somewhere 
between the extremes on this issue. They believe 
that post-high school education should be available to 
more and more students but in differentiated struc- 
tures or at least in differentiated curriculums within 
structures. 

The conclusions reached by the writer as a result 
of this study may be summarized in four statements: 





1. The basic educational conflict within the so- 
called Jeffersonian-Jacksonian dichotomy 
focuses on who should attend college. 


. Since Jeffersonianism and Jacksonianism in 
education represent a single conception, that 
of equalitarianism, the terms are inappropri- 
ately used to designate contrasting conceptions. 


Some twentieth century educators take extreme 
positions on the basic conflict inappropriately 
identified by some writers as Jeffersonianism 
versus Jacksonianism. 


The conflict should be restated as a structural 
as well as a clientele conflict, namely, who 
should go to what kind of college. 

175 pages. $2.19. MicA 55-440 





ROBERT FLAHERTY’S FILMS 
AND THEIR CRITICS 


(Publication No. 11,202) 


Mary Louise Mainwaring, Ed.D. 
Indiana University, 1954 
Supervisor: Carolyn Guss 
Purposes of the study. The purposes of this study 
have been (1) to examine and to prepare detailed 
descriptions of all of Robert Flaherty’s films, (2) to 
survey and to summarize the criticism of his films 
that was published in the United States and in Europe 
during his lifetime, and (3) to investigate some of 
the relationships between the films and their critics. 
Sources and presentation of material. The re- 
search material consists almost wholly of primary 
sources contained in the Flaherty Collection and in 
the Museum of Modern Art Film Library in New 
York, and in library copies of selected newspapers 
and periodicals published between 1922 and 1951. 
The report of the study is presented chronologically, 
and the discussion of each film includes information 
on the circumstances of production, a synopsis, a 
survey of the critical reactions, and the author’s 
comments on the films and the criticism. 
Summary. Flaherty’s first film, Nanook of the 
North, was an outgrowth of his use of a motion pic- 

















ture camera to record visual notes of his exploring 
expeditions to subarctic Eastern Canada. Although 
there had been some films of real life before the 
story of Nanook the Eskimo was released in 1922, its 
natural subject matter, thematic unity, and remarka- 
ble photography received world-wide acclaim and 
established Flaherty as the originator of what later 
came to be known as the documentary film. 
Flaherty’s film-making spanned a period of al- 
most thirty years, yet he made comparatively few 
films and there are only four full-length feature 
films of which he was the sole director, Nanook of 
the North among them. The others are: Moana, 











made in British Samoa and released in 1926; Man of 
Aran, made on the islands west of Ireland and re- 








leased in 1934; and Louisiana Story, made in the 
Cajun country and released in 1948. Two feature 
films had co-directors, Tabu, made in Tahiti in col- 
laboration with F. W. Murnau and released in 1931, 
and Elephant Boy which was made originally in 
Mysore but, as released in 1937, consists in large 
part of studio scenes directed by Zoltan Korda. 
Either alone or with associates Flaherty made four 
short films, Story of a Potter (with Maude Adams, 
1925), The Twenty-Four Dollar Island (c1926), Indus- 
trial Britain (with John Grierson, 1932), and The 
Land (1941). Of the short films only Industrial © 
Britain has had wide distribution, and none has had 
extensive criticism. 

The four major personal films have similar dis- 
tinguishing characteristics and have had fairly 
consistent critical approval of their humanistic 
approach, their natural scenes, characters, and 
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action, their poetic imagery, and their excellent pho- 
tography. Yet none has been entireiy free of severe 
criticism and Man of Aran brought Flaherty much 
abuse from within the developing documentary film 
movement on the grounds that his work was escapist, 
romantic, and unrealistic. The objections, too, show 
some consistency, the bitterest coming from Marxist 
critics who considered Flaherty’s highly individual- 
ized work tobe anachronistic and a waste of technical 
competence. It is probably the subjective elements 
in both the films and their reviews that account for 
the wide variations in critical opinion, but the honors 
and acclaim his films have received indicate that 
Flaherty was not only the pioneer but the pre-eminent 
producer of feature films of actuality during his life- 
time. 224 pages. $2.80. Mic 55-56 





CHANGES IN THE ACADEMIC ACHIEVEMENT 
OF MATCHED GROUPS OF REMEDIAL 
READING AND NON-REMEDIAL READING 
STUDENTS AT INDIANA UNIVERSITY 


(Publication No. 11,204) 


Harry H. O’Bear, Ed.D. 
Indiana University, 1954 


The Problem 


The investigation was an attempt to ascertain 
whether completion of the reading and study course 
conducted in the Indiana University Reading Clinic 
resulted in any significant changes in achievement or 
in certain other academic characteristics of students 
who completed the course as contrasted with a 
matched group of students who had not enrolled in the 
course. 


Methods of Procedure 


The achievement of freshman students, who ma- 
triculated in the years 1947, 1948, and 1949, and who 
completed the remedial course during their first or 
second semester, was compared for three semesters 
with the achievement of matched groups of students 
who did not enroll in the reading and study course. 
The comparisons included first semester remedial 
students and non-remedial students, second semester 
remedial students and non-remedial students, and 
first semester remedial students and second semester 
remedial students. The differences found inthe areas 
of achievement that were studied were tested for evi- 
dence of statistical significance. Comparisons were 
also made of such qualities as persistence in univer- 
sity training, growth in reading ability, student atti- 
tude toward their own university adjustment, and the 
attitude of remedial students toward the reading and 
study course. 


Conclusions 


A factor which should be kept in mind when read- 
ing the conclusions is that they evolved from findings 
derived from comparisons of matched groups of indi- 
viduals. Although the matching technique has been 
widely used in research, and thus is defensible, it 
must be recognized that it is subject to some limita- 
tions. In this particular study, for example, every 
effort was exerted to match the pairs of students as 
precisely as possible. Nevertheless, itis conceivable 
that there existed a variable which was not discernible 
and therefore not controlled. There is no indisputable 
evidence, of course, that such was actually the case 
but it was not beyond the realm of the possible. Al- 
though the investigator had no preconceived ideas of 
the results of his study, it would have been a reasona- 
ble hypothesis to suppose that the X100 course would 
have produced some substantial changes inthe achieve- 
ment of the enrollees. That this did not prove to be 
the case must therefore lead to speculation about the 
existence of some undiscovered variable which influ- 
enced the outcomes. This should be kept in mind by 
the reader and he should interpret the findings and 
conclusions with considerable caution. 

1. Non-remedial students tended to achieve better 
in virtually all areas of achievement than did remedial 
students. 

2. Achievement of remedial students tended to be 
highest during their remedial semester. 

3. Non-remedial students tended to enroll for 
more hours of academic study than did the remedial 
students. 

4. Remedial and non-remedial students were 
found tobe about equalin such qualities as persistence 
in university training, growth in reading ability during 
university experience, and in attitude toward personal 
adjustment. 

0. Remedial students seemed to exhibit more 
favorable reactions toward the reading and study 
course than they or matched non-remedial students 
exhibited toward other courses that all had completed. 

6. Interview responses indicated remedial students 
tended to enroll in the reading and study course either 
because it gave training they thought they needed or 
because, as a result of low orientation test scores, a 
counselor had recommended the course. 
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A STUDY OF EXISTING AND DESIRED 
SUPERVISORY SERVICES IN THE 
INDIANAPOLIS PUBLIC SCHOOLS 


(Publication No. 11,205) 


Wayne Robert Palmer, Ed.D. 
Indiana University, 1954 


The purpose of this study was to examine, report, 
compare and analyze the supervisory services being 
offered and the supervisory services being desired at 
the elementary level in the Indianapolis Public Schools. 
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The study sought to answer the following specific 
questions related to the problem: 

1. What are the opinions of beginning teachers, 
other non-tenure teachers, and tenure teachers’ as 
to the nature and extent of supervisory services they 
receive? 

2. What are the opinions of beginning teachers, 
other non-tenure teachers and tenure teachers with 
reference to the nature and extent of supervisory 
services they desire? 

3. What are the opinions of principals and general 
elementary consultants with respect tothe nature and 
extent of supervisory services being received by 
beginning teachers, other non-tenure teachers and 
tenure teachers ? 

4. What are the opinions of supervisors with re- 
gard tothe teachers’ supervisory needs and/or desires? 

5. What are the beliefs of educational authorities 
as to the teachers’ supervisory needs and/or desire? 

6. In what respects are the findings from this 
study in agreement and in what respects are they in 
disagreement with the findings of other studies? 

7. In what ways can the supervisory services of 
the Indianapolis Public Schools be improved? 


Procedure 


After an extensive examination of the literature 
related to the problem, two sets of questionnaires 
having parallel questions were prepared — one for 
use with teachers, the other for use with supervisors. 
Schools and teachers to be used in the study were 
selected through a random sample technique. Inter- 
views were conducted with 79 classroom teachers of 
grades one through six, 41 elementary school princi- 
pals and 14 general elementary consultants of the 
Indianapolis Public Schools. Confidential responses 
were recorded on questionnaires by the interviewer. 
Data from questionnaires were punched on Hollerith 
cards, sorted and tabulated; and tables were prepared 
to interpret the data. Teachers’ and supervisors’ 
opinions, judgments, evaluations and statements of 
fact were examined, reported, compared, analyzed, 
and summarized. Conclusions were drawn and 
recorded. Recommendations for improvement ofthe 
Indianapolis supervisory program were suggested. 


General Conclusions 


The following generalizations were based on an 
analysis of the findings. 

1. Teachers within all three groups (beginning 
teachers, other non-tenure teachers and tenure teach- 
ers) and both groups of supervisors (principals and 
consultants) are generally well satisfied with the 
present supervisory program and with the type and 
extent of supervisory services currently being offered. 

2. Teachers and supervisors were in quite close 
agreement with regard to the type of supervision they 
considered to be of most value. They for the most 
part, indicated a preference for the cooperative, 
participatory, democratic type. 

3. The three groups of teachers and both groups 
of supervisors were ordinarily in close agreement as 


to the kinds and extent of supervisory activities de- 
sired. All five groups indicated a desire for more 
teacher opportunities for inter-school visitations, 
more demonstrations before groups of teachers, 
better professional library facilities, and for more 
demonstration lessons before individual classrooms. 

4. In general supervisors tend to feel that teach- 
ers receive somewhat more help than the teachers 
themselves are conscious of receiving. 

9. Teachers place considerably less value on 
classroom visits by the principal than do supervisory 
personnel, 

6. In terms of the variation in the expressed de- 
sires of teachers, the program of supervisory serv- 
ices should be adapted to teachers’ needs. 

207 pages. $2.59. MicA 55-442 


INSTRUCTIONAL MATERIALS USED IN THE 
JUNIOR COLLEGES OF MICHIGAN AND THEIR 
EFFECTIVENESS IN TEACHING ABOUT THE 
UNITED NATIONS AND ITS 
SPECIALIZED AGENCIES 


(Publication No. 11,206) 


Harry Glenn Parks, Ed.D. 
Indiana University, 1954 
Major Advisor: Howard T. Batchelder 
Purpose: 

The purpose of this investigation was (1) to deter- 
mine what United Nations teaching materials were 
available for use by Michigan junior college students 
and instructors, (2) to determine how widely such 
materials were used and what value students and 
instructors placed upon them, (3) to discover what 
items about the United Nations instructors of Ameri- 
can History, European History, and Political Science 
taught, emphasized, or believed should be taught, 

(4) to discover what objectives instructors had in 
teaching the United Nations and what devices and 
methods they used in carrying out such objectives, 
and (5) to compare what was taught about the United 
Nations by junior college instructors in American 
History, European History, and Political Science with 
the recommendations of a select jury of authorities 
in these same subject fields. 


Method: 

Data concerning the teaching about the United 
Nations in the junior colleges of Michigan were ob- 
tained by visiting the junior colleges and interviewing 
the instructors of American History, European His- 
tory, and Political Science. A select jury composed 
of one authority from each of the three subject fields 
above cooperated in the study by recommending items 
which in its judgment should be taught about the United 
Nations. 


Conclusions: 
1. United Nations instructional materials are 
diversified, relatively inexpensive or free, and 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress 


card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





EDUCATION 399 





obtainable from many sources and for all levels 
of instruction. 

2. Michigan junior college instructors of American 
History, European History, and Political Science are 
acquainted with and use relatively few United Nations 
materials but both they and their students generally 
find that the materials with which they are acquainted 
are of great help or much help in learning about the 
United Nations. 

3. On the basis of the limited number of United 
Nations materials found in Michigan junior college 
libraries, the small cost of such materials, and the 
limited use of such materials by instructors, itseems 
logical to conclude that these instructors and librar- 
ians have not taken sufficient initiative in procuring 
United Nations materials. 

4, Sinceonly one publication was used by as many 
as 14, or 37.8 per cent, of the instructors interviewed, 
it seems logical to conclude that instructors rely 
chiefly upon the classroom textbook for United Nations 
information. 

). Relatively little use is made by instructors of 
films, posters, convocations, and extra curricular 
activities in teaching about the United Nations. 

6. While these instructors express only broad 
purposes in teaching about the United Nations, and 
follow through by actually teaching only its broad 
aspects, they recognize that they should be teaching 
more about the United Nations. 

7. Instructors of American History generally 
teach more about the United Nations thando European 
History instructors, while both teach more than do 
Political Science instructors. 

8. The member of the jury of college professors 
from the field of European History recommended that 
more be taught about the United Nations than did the 
member of the jury representing American History. 
Both recommended teaching more about the United 
Nations than did the member of the jury representing 
Political Science. These professors showed close 
agreement with junior college instructors as to what 
United Nations items should be taught. 


Recommendations: 

1. More time should be devoted to instruction 
about the United Nations in Michigan junior college 
social science classes. 

2. Political Science instructors need to include 
more instruction about the relation of the United 
States government to the United Nations. 

3. More use should be made of convocations and 
extra curricular activities in United Nations teaching. 

4. More publicity concerning published materials, 
films, and posters about the United Nations should be 
directed toward junior college instructors in order to 
acquaint them with such materials. 

5. The universities and teacher education institu- 
tions of Michigan should provide more information 
about the United Nations to teachers by means of 


classes, workshops, and conferences. 
281 pages. $2.51. MicA 55-443 


PROBLEMS OF EMPLOYED WOMEN IN CERTAIN 
PROFESSIONAL GROUPS IN THE PHILIPPINES 
AND THEIR EDUCATIONAL IMPLICATIONS 


(Publication No. 11,113) 


Presentacion T. Perez, Ph.D. 
University of Minnesota, 1954 


Objective 

The primary objective of this study is to identify 
some of the occupational and home problems of Fili- 
pino women in the professions and those working 
below the professional level as a basis for curriculum 
construction. A secondary consideration is to deter- 
mine the point of view of their employers regarding 
the pre-service training of the women working under 
their supervision. In order to have a better under- 
standing of their problems, a brief discussion on 
Filipino traditions and customs is included. 





Method 

The questionnaire method of gathering the data 
was chosen. Data were sought from three different 
groups of persons namely: professional women, 
women working below the professional level, and the 
employers of both groups. The focus was upon the 
professional group. 

Systematic sampling procedures were used in 
determining the geographical area to be surveyed. 
Eleven provinces representing four provincial regions 
in the Philippines, and the city of Manila comprised 
the areas included in this study. 

Typical occupations of the women in the profes- 
sions were analyzed by consulting the 1948 census of 
the Philippines and other statistical bulletins pub- 
lished by various bureaus of the Philippine Republic. 

Rosters of women employees were requested from 
their employers. A random sample was taken from 
rosters consisting of the names of 9,540 women pro- 
fessionals and 1,093 women working below the profes- 
sional level. A ninety five per cent response was 
obtained from a ten per cent sample, selected at 
random, of the professional women. The same per- 
centage returns was obtained from a 21 per cent 
sample of the women working below the professional 
level. One hundred per cent of the employers re- 
sponded to the questionnaires. 





Problems of the Respondents 

The women professionals encountered several 
home and occupational problems — some of which 
were related to Filipino customs and traditions. 

The professional respondents from the provincial 
regions had less education than those residing in the 
city of Manila. More than half of those who had bac- 
calaureate degrees and certificates obtained their 
degrees and certificates from private co-educational 
non-sectarian institutions of higher learning. How- 
ever, the public university ranked second in awarding 
the degrees to these women. 

When the respondents were asked about the short- 
comings of the undergraduate courses, they mentioned 
the following with the greatest frequency: (1) little 
class participation; (2) elective subjects were not 
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electives but required; (3) too much book study to the 
neglect of other campus activities; and (4) too much 
theory without accompanying practice. 


Recommendations 

There is a great need for vocational guidance 
clinics in secondary schools. There is also a need 
for vocational course offerings in schools. The voca- 
tional training of the women working below the pro- 
fessional level seems to be inadequate according to 
their employers. These women had a surprisingly 
high educational level of 11 years and yet were work- 
ing on rather low vocational levels. The curriculum 
problem relates to a need for more specific training 
to assist them in getting better jobs. 

For the professional respondents, in-service 
training should be highly developed in view of the fact 
that more than half of them had only two years of 
college education. Summer institutes should be ex- 
tended to those residing in the southern Islands. 

A professional course in home economics should 
be a part of the curriculum in the education of women 
in the Islands. A course in budgeting, child develop- 
ment, food selection, clothing construction, commu- 
nity health and human relationships should parallel 
the course in specific vocations. 

Finally it is recommended that careful thought be 
given to the possibility of expanding the guidance and 
counselling services available to women. Professional 
guidance courses should be offered to prospective 
teachers. The university should take a lead in this 
important service for the people of the Philippines. 
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A SURVEY TO IDENTIFY AND DESCRIBE THE 
AGRICULTURAL CHARACTERISTICS AND 
PRACTICES OF SIX SELECTED COUNTIES 

IN CENTRAL EAST TEXAS 


(Publication No. 9848) 


Norman Kerrigan Quarles, Ed.D. 
University of Houston, 1954 


The purpose of this study was to make a survey of 
the agricultural characteristics and practices of six 
selected counties in Central East Texas which would 
serve as a guide for curriculum revision in the high 
school. The counties selected for this study were 
Angelina, Cherokee, Nacogdoches, Rusk, San Augus- 
tine, and Shelby. 

The ultimate objective was to make availabledata 
that would merit the continued study and consideration 
of present and future needs for high school students 
of vocational agriculture, out-of-school youths, young 
farmers, and adult farmers. 

Most of the data on major land use changes were 
secured from the Texas Almanac, 1952-53, and the 
United States Census of Agriculture, 1945 and 1950. 
The 1953 statistics were secured by first calling on 
the teachers of vocational agriculture in the county 
seats of the six specified counties and using these 


teachers as guides in locating offices and key person- 
nel of the agencies used to furnish the information. 

The data used from the supervised farming records 
of vocational agriculture students were obtained from 
the Agricultural Education Service, Division of Voca- 
tional Instruction Services, Texas Education Agency, 
Austin, Texas. 

This study revealed that the soils, climate, people, 
and agricultural enterprises differ very little in the 
six counties surveyed. However, the agricultural 
enterprises did vary in importance in the various 
counties. The principle agricultural enterprises 
ranked according to the gross income received by all 
farmers in 1953 are poultry, dairying, cotton, beef 
cattle, corn, watermelons, farm forest products, 
tomatoes, cowpeas, and peanuts. 

An analysis of the supervised farming programs 
of 520 vocational agriculture students in twelve se- 
lected high schools, two from each county showed 
their productive enterprises ranked in importance 
were beef cattle, poultry, corn, swine, dairy cattle, 
cotton, hay and roughage, melons, vegetable gardens, 
pastures, tomatoes, sweet potatoes, peas and beans, 
fruits, rabbits, peanuts, forestry, vegetable plants, 
bees, and pheasants. The improvement projects and 
supplementary farm practices completed by the stu- 
dents in 1953 were also listed in order of importance. 

Based upon the findings of this survey, the writer 
suggests that the material be used by ali teachers in 
the six-county area as a guide in revising the curricu- 
lum in vocational agriculture; however, the individual 
teacher must decide how much emphasis to put on 
each problem, according to his individual community 
needs, and he must also decide what other materials 
are to be taught and what methods to use in teaching 
for the best results. 

351 pages. $4.39. MicA 55-444 


AN EXPERIMENTAL STUDY OF THE USE OF THE 
MAGNETIC TAPE RECORDER IN IMPROVING THE 
VOCAL ASPECT OF EFFECTIVE SPEAKING IN 
THE EXTEMPORANEOUS SPEAKING SITUATION 


(Publication No. 11,208) 


Owen McClure Stallard, Ed.D. 
Indiana University, 1954 


Chairman: William H. Fox 


The Problem. The problem of this study was to 
determine experimentally if the use of the magnetic 
tape recorder would improve the effectiveness of the 
vocal delivery in the extemporaneous speaking situ- 
ation. 

Delimitations of the Problem. This study was 
limited to the audible symbols of speech such as: 
rate, pitch, voice quality, articulation and loudness. 
The data was obtained from 130 men students in be- 
ginning Speech classes at Purdue University. Also, 
the experiment was conducted under the classroom 
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speaking situation with the classroom having no spe- 
cial acoustical treatment. 

The Sample. The subjects consisted of 130 men 
students enrolled in a beginning Speech course at 
Purdue University. A composite picture of the aver- 
age student used in this study would show him to be 
19.33 years of age, a freshman in the School of Engi- 
neering, and having Indiana as his home state. 

The Procedure. Seven classes of Speech were 
divided into three groups with no attempt made to 
equate the groups. 

In the Control Group, the first one and one-half 
minutes of each student’s number two and six speeches 
were secretly recorded. The students did not hear 
these secret recordings, and no mention or use of 
the magnetic tape recorder was made in this group. 

In Experimental Group I, the first one and one- 
half minutes of each student’s number two and six 
speeches were secretly recorded. The students did 
not hear these secret recordings. The first minute 
of each student’s number three, four and five speeches 
were openly recorded in the classroom, and were 
played for the students. Each student formed his own 
criticism of his speaking; no instructor criticism 
was offered. 

In Experimental Group II, the first one and one- 
half minutes of each student’s number two and six 
speeches were secretly recorded. The students did 
not hear these secret recordings. The first minute 
of each student’s number three, four and five speeches 
were openly recorded in the classroom and were 
played for the students. Instructor criticism was 
offered. 

To make the secret recordings, an Astatic Type 
JT-30 crystal microphone was installed in the class- 
room with a line running from the microphone to a 
small office in which was housed a Crestwood Mag- 
netic Tape Recorder. 

A six-point rating scale was constructed to meas- 
ure rate, pitch, voice quality, articulation, loudness 
and general effectiveness. 

Six members of the Purdue Speech staff rated the 
recordings of each student’s number two and six 
speech. The judges, working in pairs, heard the re- 
cordings in a random order and in four two-hour 
sessions. 

The Method. The method used was an analysis of 
variance; the basic variable being the difference 
between the mean rating of each student’s number 
two and number six speech. The groups were tested 
for homogeneity and then a t test of significance was 
applied. 

Conclusions. 1. The difference between the 
means of the subjects under the Control Method and 
those under Experimental Method I with respect to 
rate, pitch, voice quality, articulation, loudness and 
general effectiveness was not significant. 

2. The difference between the means of the sub- 
jects under the Control Method and those under 
Experimental Method II with respect to rate, pitch, 
voice quality, articulation, loudness and general 
effectiveness was not significant. 

3. A significant difference existed between the 
means of the subjects under the Control Method and 























those under Experimental Method II with respect to 
articulation. However, this difference favored the 
Control Method rather than Experimental Method II. 
General Conclusion. Within the limits of this 
study, the use of the magnetic tape recorder in the 
extemporaneous speaking situation did not increase 
materially the effectiveness of the vocal delivery. 
101 pages. $1.26. MicA 55-445 





AN EXPERIMENTAL STUDY OF 
FRESHMAN SOCIAL FRATERNITY PLEDGES 
AND THE FACTORS AFFECTING 
ELIGIBILITY FOR INITIATION 


(Publication No. 11,210) 


Robert Vernon Thompson, Ed.D. 
Indiana University, 1954 


Chairman: Louis G. Schmidt 


The Problem 


The study concerned an investigation of thefactors 
which have a relationship to the success or failure of 
college fraternity pledges in meeting the requirements 
for initiation into active membership. The study was 
involved with men from DePauw and Indiana univer- 
sities who were pledged during the first semester of 
their freshman year. The factors which were included 
were studied to show their relationship to the success 
or failure to qualify for membership. A study of two 
groups of fraternity pledges at both institutions was 
conducted. One of these groups was identified as 
having successfully met the requirements for mem- 
bership in fraternities in these schools, the other 
group was comprised of those who failed to meet the 
requirements. Factors that were studied pertained to 
personal background, high school data, college data, 
and test scores. An attempt was made to ascertain 
from the available evidence, the validity of the con- 
tributing factors. 


Methods and Procedures 


The cases involved in this study were selected 
from a group comprising all male students who en- 
rolled for the first time in the fall of 1953 and who 
pledged a social fraternity during that time. Random 
sampling was used to obtain a 50 per cent sample of 
freshman fraternity pledges at the two universities. 
The 257 students included in the samples were divided 
into a success and failure group pertaining to whether 
or not a student was successful in meeting the frater- 
nity initiation requirements. A personal data sheet 
was used to record information relative to personal 
background, high school performance, college per- 
formance, and test scores. A questionnaire was sent 
out to each man included in the study. The interfra- 
ternity council organizations of the two universities 
handled the distribution and collection of the question- 
naire, and over a two-thirds return was realized. 
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Chi square comparisons were made between these 
factors and success or failuré to meet fraternity 
initiation requirements. Statistical significance was 
calculated at the 1 per cent and 5 per cent levels. 


Findings and Conclusions 


The principal findings and conclusions were: 

1. A man’s religious preferences seemed to have 
no relationship to his success in terms of fraternity 
initiation requirements. 

2. Students who ranked toward the top of their 
high school graduating classes were much more apt 
to be successful in meeting fraternity initiation re- 
quirements. 

3. The more credits a student had earned in high 
school English, mathematics, science, and Latin, the 
greater were his chances of being successful in meet- 
ing fraternity initiation requirements. 

4. The higher the grades earned in high school, 
the better were the student’s chances of meeting the 


requirements for initiation for fraternity membership. 


5. Students who were employed part-time and 
those who had received some type of scholarship 
during the time they were pledged tended to be more 
successful in terms of fraternity initiation. 

6. The test scores on the orientation tests indi- 
cated that those with high scores were more apt to 
become eligible for fraternity initiation. 

7. The majority of the factors pertaining to per- 
sonal data and to the questionnaire seemed to have 
little if any relationship to success in meeting frater- 
nity initiation rules. 

179 pages. $2.24. MicA 55-446 


LOCAL POLICY MAKING FOR EDUCATION 
IN AGRICULTURE IN SELECTED 
PUBLIC SCHOOLS OF ILLINOIS 


(Publication No. 10,561) 


Arthur Byron Ward, Ed.D. 
University of Illinois, 1954 


This investigation was a case study of three se- 
lected school communities in Illinois. It dealt with 
local policies for education in agriculture and involved 
determination of the status of policies and the extent 
to which knowledge of existing policies and their 
origin was common among people who would be af- 
fected by them. The study also dealt with perceptions 
regarding operational effectiveness of policies and 
the factors that may have been influential in develop- 
ing policies or practices for agricultural education 
in the selected schools. 


Purposes 

1. To determine the genesis and status of policies 
for education in agriculture in selected public schools 
in Dlinois 

2. To determine the knowledge of policies and 


programs for agricultural education in the community 
possessed by persons affected 

3. To determine perceptions of persons affected 
with respect to operational effectiveness of policies 
and programs and the changes needed 

4. To determine perceptions of persons affected 
with respect to methods and avenues for effecting 
changes in school policies and programs in agricul- 
tural education 


Methods and Procedures 

The data for the study were secured through inten- 
sive personal interview of the school superintendent, 
high school principal(s), vocational agriculture teach- 
er(s), high school board members, and thirty laymen 
selected at random in each of the three communities. 
School board minutes were searched in each of the 
school communities for specific policy statements 
regarding education in agriculture and for other policy 
statements having implications for agricultural pro- 
grams conducted by the schools. 

Four general criteria were used in selecting the 
schools to secure: (1) schools located in different 
types of farming and topographical areas of the state; 
(2) schools having large, intermediate and small high 
school student enrollment; (3) schools having unique 
arrangements for their agriculture departments, i.e. 
programs operating, students enrolled and number of 
teachers; and (4) schools having different types of 
school district organization - community unit, dual, 
etc. 

Two interview schedules were developed: Schedule 
A to secure personal data about each interviewee, and 
Schedule B to ascertain interviewee knowledge and 
perceptions about school policies for education in 
agriculture. 

Responses to interview questions were tabulated, 
categorized and summarized to show: (1) knowledge 
and perceptions of interviewees regarding the provi- 
sion of education in agriculture for the community, 
and (2) relative knowledge of seven major policy 
areas — eligibility, i.e. fitness to participate; provi- 
sion of teachers; provision and use of buildings and 
equipment; finance; publicity and public relations; 
interpretation and implementation of policies; and 
intra-school relationships — in the vocational agricul- 
ture and the adult programs in each community. 





Conclusions 





1. A general lack of knowledge and much misin- 
formation and misinterpretation existed in the three 
communities studied with respect to school policies 
for education in agriculture. Many interviewees ap- 
peared to feel that policies were actually in operation 
despite the fact that none existed in written form. 

2. In general, people knew more and had more 
accurate knowledge about programs for the highschool 
age group than about the programs in agricultural 
education for out-of-school groups. Laymen in par- 
ticular exhibited very little knowledge about the 
existence or operation of the out-of-school programs. 

3. People were interested in schools and were 
willing to talk about them, despite the fact that many 
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felt they were not competent to provide the best 
information. 

4. Published materials were not effective media 
for acquainting the laymen with the school programs 
in agricultural education. What they knew about the 
programs had been gained through hearsay and 
through talking with school children. 

5. People, laymen and professionals alike, who 
responded to questioning were generally well satisfied 
with the programs in agricultural education being 
provided by the schools and did not desire any partic- 
ular changes. 

6. There was a very strong feeling among all 
persons interviewed regarding the need for policies 
in all areas examined. However, board members 


felt less need for policies than the other interviewees. 


7. There was a lack of knowledge regarding the 
reasons for inaugurating agricultural education pro- 
grams in the schools or how they had originated. 

8. Only those working directly with the programs 
were familiar with them, and their knowledge was 
limited and in many cases erroneous. 

9. The communities differed widely in their con- 
cepts of the best way to solve school problems. 

10. Board members and superintendents tended to 
restrict to themselves the responsibility for formu- 
lating and effecting changes in school policies or 
practices in agricultural education. 

11. Principals perceived that changes in school 
policies or practices in agricultural education should 
be accomplished by an advisory council or community 
representatives meeting with the board of education. 


12. Agriculture teachers tended to be oriented 
primarily toward the community; they mentioned 
school officials only when approval was needed. 
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A TECHNIQUE FOR THE STUDY OF UNIT 
COSTS OF HIGHER EDUCATION IN 
COLLEGES FOR TEACHER EDUCATION 


(Publication No. 11,197) 


Lowell Howard Brammer, Ed.D. 
Indiana University, 1954 


Supervisor: Wendell W. Wright 


Nature of the Problem 


This investigation was conducted for the purposes 
of providing (1) a technique for developing and study- 
ing the direct costs of instructional programs and 
(2) atechnique for allocating indirect costs to instruc- 
tional programs on an adequate and equitable basis. 

Although intermittent attention had been given to 
this problem through the years since 1915, there has 
been an apparent need for a manual on unit cost study 
procedures written from the viewpoint of an adminis- 
trator in higher education. The completion of such a 


manual called for developing, testing, and refining a 
technique for the study of direct and indirect costs of 
instructional programs and for preparing a compre- 
hensive set of forms to be used in gathering, process- 
ing, and analyzing the necessary data. 


Study of Direct Costs of Instruction 


A cost analysis of 53 instructional programs in 
three colleges for teacher education provided the 
basis for field testing and refining the study technique. 
At the outset, it was assumed that the study of instruc- 
tion costs should be made by programs which in 
most cases were departments or divisions of the 
schools to be studied. It followed, then, that the data 
should be collected by programs and that the final 
analysis should bring out figures related to a number 
of cost factors in each program. Six forms were 
developed for use in securing and processing the 
necessary information. 

In order to insure uniformity in the collection and 
analysis of data, information was gathered and judg- 
ments needed to carry out the procedures outlined in 
the unit cost study technique were secured during 
personal visits to the three participating schools. 


Allocation of Indirect Costs to Instruction 


Three methods of allocating indirect or implemen- 
tary expense were examined carefully to determine 
whether they provided an adequate and equitable basis 
for allocating the expenses of administration and 
physical plant operation to programs of instruction. 
These three were the (1) straight-line method, (2) pri- 
mary use method, and (3) progressive primary use 
method. 

After experimental and field testing, the progres- 
sive primary use method of allocating implementary 
expense was selected for inclusion in this study for 
it proved adequate to cope with the problem of distrib- 
uting implementary expense to implementary depart- 
ments as well as to instructional programs. Also, 
this method was equitable since the distribution 
followed the flow of time, effort, and expense. Eight 
forms were developed for use in accumulating the 
data and carrying out the necessary computations. 


Conclusions and Recommendations 


The conclusions and recommendations which follow 
were drawn from experience and insight gained prior 
to and during the development, field testing, and 
writing phases of this study. 

1. Unit cost studies and analyses provide a means 
of securing many of the benefits and much of the 
information available through cost accounting without 
maintaining elaborate sets of records and incurring 
the resulting extra expenses for staff services and 
involved accounting procedures. 

2. Although there are many differences in organi- 
zational structure and in record keeping procedures 
between colleges for teacher education, such differ- 
ences can be accommodated within the framework of 
this unit cost study technique. 
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3. Institutions which fail to make use of unit cost 
study techniques render themselves a disservice in 
that they deny themselves the use of much valuable 
information about the details of their own operations. 

4. Institutions similar in organization and pur- 
pose, or located geographically so that they share 
common interests and problems, should cooperate in 
planning and carrying out complete unit cost studies. 

5. Cost studies should be repeated on a year-to- 
year basis to provide a body of information useful 
for making comparisons on a longitudinal basis. 

6. The present unit cost study technique should 
be used as a point of departure for supplementary 
investigations seeking (1) shorter yet equally effective 
data gathering and computational procedures, (2) ad- 
ditional types of class-size averages, (3) methods of 
determining course proliferation, and (4) costs by 
types or methods of instruction. 

193 pages. $2.41. Mic 55-58 


STATE AID FOR CAPITAL OUTLAY 
FOR SCHOOLS IN IOWA 


(Publication No. 11,213) 


James R. Curtin, Ph.D. 
State University of Iowa, 1954 


Chairman: Associate Professor Dan H. Cooper 


It is the purpose of this study to investigate the 
need for state aid in Iowa for capital outlay purposes, 
and, in the event of such need, to develop a plan to 
deal with it effectively. 

Chapter I states the problem and reviews general 
aspects of it. The growing interest in plans for state 
capital aid was noted arising from increased enroll- 
ments, the increased holding power of schools, the 
expansion of the educational program, and the lack of 
building during the depression and World War I. 

Chapter II reviews current practice in administer- 
ing state aid plans and cites related research. Cri- 
teria for evaluating plans in use or proposed were 
developed, and on the basis of these, the plan formu- 
lated by Lindman was deemed the most suitable for 
adaptation in Iowa. 

Chapter III contains an appraisal of present needs 
in the state. Data from 460 school districts are 
presented to show building and site needs. These 
needs are compared with the bonding power of the 
districts to ascertain the necessity of special assist- 
ance in financing the cost of facilities. An estimate 
of enrollment increases through 1954-1955 for Iowa 
schools is presented to indicate forthcoming plant 
needs. 

Chapter IV contains an application of the adapted 
Lindman formula. The formula, as it was adapted 
for use in Iowa is as follows: 


$15,000 U - 2 1/2% B.B. 
$15,000 U + 2 1/2% B.B. 


in which: $15,000 represents the average amount that 


= percent of State Aid, 





Iowa districts can afford per classroom. U represents 
the number of educational units expressed in profes- 
sional school employees. B.B. represents bonding 
base. 

Chapter V contains the summary conclusions 
limitations and recommendations: 

The following findings and conclusions are re- 
ported: 

1. Iowa is in need of a plan to distribute state 
funds for capital outlay purposes. More than half of 
Iowa’s districts cannot meet present needs with pres- 
ent bonding capacities. 

2. In terms of the criteria established for this 
study, an adaptation of the Lindman plan appears to 
be the most effective means of dealing with this prob- 
lem. 

3. Apply the Lindman formula to present needs in 
460 school districts, the state’s share of the cost 
would equal approximately $56,261,532. The propor- 
tional amount needed to provide aid for the entire 
state would demand an expenditure of approximately 
$100,000, 000. 

The formula appears to retard district reorgani- 
zation. This influence can be avoided by amending 
the formula. 

On the basis of data presented in the study, the 
following recommendations are made: 

1. The Lindman plan should be used to apportion 
state aid for capital outlay. 

2. The Lindman formula should be amended to 
maximize the principles of bonding leeway and equali- 
zation by changing the formula to read: 


$15,000 U - 2 1/2% B.B. 
$15,000 


3. To remove any tendency of the formula to re- 
tard district reorganization, it may be desirable to 
deny state aid entirely to schools below some lower 
limit in enrollment or professional employees. 

4. The State Department of Public Instruction 
should be the administering agency of the plan. 

9. Should adequate funds not be available, it is 
recommended that apportionments be made in terms 
of priorities set up by the State Department of Public 
Instruction. A system of priorities might be avoided 
by the state bonding itself for a twenty year period in 
the same manner as is expected of the local districts. 

Additional research is needed to determine: 

1. efficient plans of consolidation and their im- 
pacts upon the program; 

2. an objective means of assessing plant needs; 

3. school population forecasts; 

4. construction costs; 

o. evaluation techniques as the program develops. 
200 pages. $2.50. MicA 55-448 
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HEALTH CLUBS IN THE YMCA WITH RESPECT 
TO CURRENT STATUS AND DEVELOPMENT 
OF OPERATING STANDARDS 


(Publication No. 10,659) 


Harold T. Friermood, Ed.D. 
New York University, 1954 


Chairman: Professor Leonard A. Larson 


The Problem 

What are YMCA Healthor Business Men’s* Clubs? 
How are they organized? How long have they been in 
operation? What are they trying to accomplish? How 
widely are they distributed? Whobelongs? Whatare 
the ages of members? How are members selected? 
What is the interracial policy of these clubs? Can 
members from one club use the privileges of another 
club? What are the club programs? What facilities 
are provided? What is the YMCA Individual Health 
Service Section? How are the clubs financed? Are 
they self-supporting? Who are the professional and 
volunteer leaders in these clubs? What volunteer 
service is provided by club members for themselves, 
the YMCA, and the community? Do these clubs 
exemplify an appropriate type of YMCA activity? 
Are new clubs being organized? Have standards 
been established for the operation of these clubs? 

Questions such as the above and many others 
have been directed to the Program Services Depart- 
ment of the National Council of YMCA’s by local 
YMCA board and committee members as well as by 
YMCA executives, administrators, business and 
membership secretaries, physical educators and 
health club directors. Therefore the purpose of this 
study has been to: determine the extent and nature 
of BMC’s in the YMCA’s of the United States; se- 
cure basic information about specified component 
aspects of BMC’s; and, develop standards or norms 
of good practice to guide local groups as they face 
the problems of adding such a program or operating 
it most effectively if they now have a BMC, Health 
or Athletic Club, or an Individual Health Service. 

A YMCA building construction program following 
World War I, representing proposed expenditures of 
40 to 60 million dollars, a substantial percentage of 
which was planned for health and physical education 
facilities, gave point and urgency to the study. 





Procedure 

Data pertinent to this study were secured, with 
the authorization of the National Board of the 
YMCA’s, by means of a 16-page printed questionnaire 
mailed to 591 city YMCA’s in the 19 administrative 
areas of the U. S. A. and to seven Canadian YMCA’s 
— all with facilities of their own and currently con- 
ducting health and physical education programs. 
Reports of national YMCA meetings, official actions 
taken, published policy statements, experiences re- 
corded in selected literature, and contemporary de- 
velopments provided additional background and basic 
material. Twenty-two field trips, into 14 of the 19 
areas to conduct intensive local consultations, 
checked information secured by the questionnaires, 
gave direct contact with a wide variety of operating 





experiences and problems, tested and helped validate 
standards and norms of good practice by group dis- 
cussion. The standards established were evaluated 
by the Steering Committee, a jury of experts, approved 
by the National YMCA Physical Education Committee 
at its April 1954 meeting and recommended for local 
use, 


Results 

It was learned that all sections of the country have 
YMCA’s that provide some type of business men’s 
club or individual health service program. One club 
is more than half a century old, but 55 per cent have 
been organized since 1931 (44 during 1947 — 1953 
inclusive). Definitions were developed for BMC, IHS, 
and Health or Athletic clubs. Health, fellowship, 
sports and special services for adult men, and addi- 
tional income to the Association are chief reasons 
given for having clubs; but 16 per cent of clubs count 
on members serving the YMCA and the community 
and to help carry out the basic purposes of the YMCA. 
Less than one third of the clubs have written policies 
to guide their operations. Fifty-six percent have club 
boards or committees. Clubs range from 25 to 650 
members (median 176) based upon 111 clubs with 
21,829 members. Median age is 41 years (range 17 
to 92 years). Membership is predominately white 
(nine clubs operate interracially). Business and 
industrial executives and the professions make up a 
large portion of the membership. 

Rates have increased during the period prior to 
the study but full support on present basis of cost 
computation has not been achieved. Community chest 
relationships have been relatively satisfactory but 
BMC financing needs clarification, say local groups, 
as agency budgets are analyzed more searchingly 
— due tothe increasing practice of federated financing. 

New construction has taken into account best prin- 
ciples of supervision, attractiveness, and administra- 
tive control. 

Standards of leadership have been improved with 
growth of a new organization called Health Service 
Operators’ Society of the YMCA’s. 

Many types of volunteer service are reported: 
major committees and boards, group leaders for 
youth and young adults, workers in campaigns, con- 
tributors to World Services, and as church and civic 
volunteer workers. 

New ideas found were an Executives Service Club 
where the Y Club brought together important commu- 
nity leaders to help develop total community resources; 
and a physical fitness adult testing program operated 
in conjunction with the research department of the 
University of Michigan. 

When properly organized and managed the Asso- 
ciation is justified in providing a BMC for service 
to club members and the benefit such a club can be 
to the Association. Standards reviewed and evaluated 
were accepted and appear as eight general principles 
and 26 norms of good practice. 





Conclusions 





1. Health Clubs inthe YMCA have afundamental 
service toperformforthe members andare regarded 
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as an asset to the Association and the community, 
when properly organized and operated. 

2. There is lack of understanding of different 
types of clubs and services. The terms BMC, IHS, 
“y” Athletic or “Y” Health club are used inter- 
changeably, (but incorrectly). 

3. Guiding principles for the operation of YMCA 
BMC’s or “Y” Health or “Y” Athletic clubs are: 


-— Identify purpose of the group. 
— Organize for cooperative work. 


— Interpret membership as a brotherhood — a 
world brotherhood. 


-— Utilize program and services for the develop- 
ment of persons. 


—- Provide appropriate facilities and equipment 
(based upon needs of members and resources 
of the Association). 


— Develop club financial stability. 
— Encourage volunteer service and leadership. 


— Strive to progress, develop new ideas, avoid 
complacency. 


4. A manual of practical suggestions and philoso- 
phy has been proposed to get before local boards, 
committees, and staffs the results of this study and 
help them reappraise and upgrade the operation of 
this influential segment of program. The health and 
well being of the business and industrial leaders of a 
community has considerable significance. 

461 pages. $5.76. Mic 55-59 
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A STUDY OF THE PROBLEMS OF 
SPACE ALLOCATION IN NEW HIGH SCHOOL 
BUILDINGS TO MEET THE NEEDS 
OF THE VARIOUS DEPARTMENTS 


(Publication No. 10,766) 


Ernest Hayes, Ed.D. 
University of Washington, 1954 


Supervisor: George D. Strayer, Jr. 


Statement of the Problem 


This study had two purposes: (1) to discover net 
space allocation to instruction and operation in 
Washington public high schools contracted between 
January, 1948 and September, 1953; and (2) to evolve 
some guides for planning future high schools. 


Method and Materials Used 


From the records of the Washington State Depart- 
ment of Public Instruction it was found that twenty- 
three high schools, representing thirty contracts, 
had been built or were under construction in the 
designated period. The final plans of these buildings 
were measured for space allocation to instruction and 
operation. The buildings were divided into spaces 
for: (1) instruction; (2) operation; and (3) the super- 
intendent’s suite, walls, corridors, and service units 
for light, water, ventilation, and heat. The third 
division was outside the scope of the study. 

To aid in the development of the study, a review 
of the pertinent literature on class-size and space 
allocation was made. 


Findings and Recommendations 


The student capacity of the schools studied ranged 
from 900 to 113, with a median of 495. The total 


SUMMARY OF FINDINGS AND RECOMMENDED MINIMUMS 
IN SQUARE FEET PER ROOM OR PER PUPIL 





Maximum 


Name of Space Units No. 


RECOMMENDED MINIMUM 


Median Per Room Per Pupil 


Minimum 





Total Storage 

Total Administration 

Unit Offices (total): 
Academic and Kitchen 
Library 
Shops and Gymnasium 

General Classrooms 

Miscellaneous Classrooms 

Science Rooms: 
Science Laboratory Rooms 
General Science Rooms 
Science Storage 
Darkrooms 

Home Economics: 
Clothing Rooms 
Cooking Rooms 
Homemaking Rooms 
Combined Units 

Commercial Rooms: 
Machine Rooms 

Art Rooms 

Music Suites 


12.60 
6.89 
360 
114 
235 
360 
1,296 
1,231 
1,656 
1,656 
1,185 
458 
397 


1,616 
1,896 
1,239 
2,014 
1,731 

916 
1,883 
5,654 


1.54 
1.94 
41 
41 
48 
44 
645 
394 
TT7 
874 
777 
47 
06 


981 
1,078 
206 
1,057 
395 
88 
841 
988 


6.69 
4.49 
98 
09 
129 
98 
864 


1,140 
1,145 
908 
135 
97 


1,290 
1,520 
347 
1,770 
900 
378 
1,422 


2.00 
3.50 
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SUMMARY OF FINDINGS AND RECOMMENDED MINIMUMS 
IN SQUARE FEET PER ROOM OR PER PUPIL (Cont.) 





Name of Space Units 


No. 


Maximum 


Minimum 


Median 


RECOMMENDED MINIMUM 
Per Room Per Pupil 





Libraries: 
Reading Rooms* 
Storage Rooms 
Workrooms 
Conference 
Film Review Rooms 
Study Halls 
Agriculture Classrooms: 
Laboratory 
Storage 
Shops 
Mechanical Drawing Rooms 
Gymnasiums: 
Playing Floors (2-Sta.) 
Storage 
Auxiliary Gymnasiums 
Dressing- Locker Rooms 
Showers (per head) 
Swimming Pool (in feet)** 
Auditoriums 
Stages: 
Auditorium 
Gymnasium- Auditorium 
Cafeteria 
Procenium Width (in feet) 
Stage Depth (in feet) 
Cafeterias* 
Administrative Suites: 
Principal’s Offices 
Vice- Principal’s Offices 
General Offices 
General Waiting Rooms 
Conference Rooms 
Counselor’s Offices 
Counseling Waiting Rooms 
Vaults 
Storage 
Workrooms 
Toilets 
Teachers’ Rooms** 
Health Suites: 
Nurse and Doctor’s Rooms 
Dental Rooms 
Boys’ Restrooms 
Girls’ Restrooms 
Dressing Rooms 
Waiting Rooms 
Toilets 
Storage 
Kitchens 
General Toilets 
Janitor’s Storage 
Bookrooms 
General Storage 
Student Council Suites 
Janitor’s Suites 


23 
23 
16 
12 
22 
o 
8 
12 
2 
7 
33 
8 
18 
17 


11 
18 


17 
23 
23 

8 
21 
21 
12 
26 

4 
20 
18 
15 
17 
21 
19 
18 

0 
12 
15 

2 

8 
18 

9 
18 
23 
22 

9 
19 

7 

2 


4,374 
31.9% 
593 
445 
443 
342 
2,757 
2,057 
290 
152 
7,163 
1,389 
28,335 
13,409 
2,935 
1,945 
6,206 
24.2 
75'1" 
10,619 


2,703 
1,815 
1,498 
56 

30 
8.12 
6.25 
212 
170 
605 
422 
805 
206 
225 
166 
695 
651 
101 
57.1 
2.33 
472 


167 
288 
106 
225 
79 
49 
4.61 
3.56 
1.16 
1.05 
2.74 
1.17 
92 


877 
8.5% 
39 

62 

81 
149 
1,187 
450 
109 
30 
1,259 
722 
8, 580 
6,574 
99 
902 
1,181 
11.7 


28' (W) 


10,389 


2,574 
1,097 
294 
21 
17 
3.01 
1.55 
106 
84 
163 
98 
119 
69 
68 
45 
10 
86 
15 
5.7 
0.23 
81 


64 
79 
26 
103 
14 

6 
0.79 
1.22 
0.07 
0.13 
0.16 
0.10 
26 


14.3% 
208 
178 
141 
250 


888 


111 
3, 508 
1,007 

15,227 
8, 568 

420 
1,455 
4,196 

15.7 


2,689 
1,249 
812 


9.15 
3.19 
167 
133 
327 
205 
248 
113 
115 
80 
81 
171 
29 
18.7 
1.13 
256 


105 
148 
81 
121 
47 
12 
2.78 
2.21 
0.29 
0.47 
0.51 
0.51 


15.0% 30.00 
100 
100 
120 


250 


900 
150 
250 
1,500 
900 


7,296 
300 
1,250 
900 (per section) 
12.00 
75'1"(L) & 6' lanes 
7 to 8 


2,700 
1,250 
800 
24 

25 


150 
150 
250 
175 
325 
150 
150 
00 
100 
150 
60(2) 


200 
100 
100 
150 
180(2) 
100 
60(2) 
20 
1.50 
2.00 
0.30 
0.50 
0.50 
0.50 
100 





1, The library reading rooms were measured in terms of per cent of maximum student capacity of 
the school seated. 

2. “L” represents “length” and “W” represents “width.” 

3. For the cafeterias, the maximum, minimum, and median are areas per pupil of maximum student 
capacity, whereas the recommended minimum is area per person seated at one time. 

4. Areas and minimum of Teachers’ Rooms are given in terms of area per teacher station. 
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areas varied from 141,618 to 10,500 square feet. Areas 
per pupil had the following ranges: (1) total area, 187.69 
to 91.36 square feet; (2) instruction, 124.08 to48.12 
square feet; and (3) operation, 21.38 to 6.57 square 
feet. The per cent of the building allocated to instruc- 
tion rangedfrom 78.35 to 49.42, with a median of 67.63. 

The areas provided for the subdivisions of instruc- 
tion and operation had great variation in space alloca- 
tion. In most cases no correlation with the student 
capacity of the schools was in evidence. A highdegree 
of individuality in planning tended to be the only trend 
indicated. The findings and recommended minimums 
are shown in tabular form. 

326 pages. $4.08. MicA 55-449 


AN ANALYSIS OF THE VOCATIONAL 
PREFERENCES OF SENIORS IN THE NEGRO 
SECONDARY SCHOOLS OF ARKANSAS WITH 

IMPLICATIONS FOR POSSIBLE 
CURRICULUM MODIFICATION 


(Publication No. 8151) 


Thelbert Eugene Holtzclaw, Ed.D. 
University of Arkansas, 1955 


Major Professor: Paul V. Petty 
The Problem 


The purpose of this study was to analyze the voca- 
tional preferences of seniors in the public secondary 
schools for Negroes in Arkansas. Implications for 
secondary school curriculum modification were ad- 
vanced as ascertained from the data analyzed. 

The underlying thesis of this study is embodied in 
these two propositions: 

Is evidence available to conclude that the curricula 
of the public secondary schools for Negroes in Arkan- 
sas corresponds with their vocational preferences 
and with positions available? 

Is evidence available to conclude that the curricula 
of the public secondary schools for Negroes in Arkan- 
sas should be revised to include additional or different 
preparation? If so, what should be the nature of the 
revised preparation program? 


Method and Procedure 


In order to obtain an adequate number of represen- 
tative schools and students for each of the major 
school accreditation groupings in Arkansas, a strati- 
fied cluster method of sampling was employed. The 
data for the study were secured from the results of a 
state-wide testing program, a questionnaire, and the 
investigator administered vocational interest inventory. 
Methods of statistical interpretation used inthe analy- 
sis of data for this study were the test of significance 
of the difference between percentages and the analysis 
of variance. 


Findings 


1. The mean age of the graduating students 
included in the investigation was 18.0 years. 

2. The students studied were predominantly rural 
and small town dwellers. 

3. Most of the students indicated plans for some 
type of post-secondary education. 


4. Little relationship was found between student 
mental ability and the occupations of parents. 

9. The influence of parental occupations upon voca- 
tional preferences of students was relatively small. 

6. Students’ past work experiences had a rela- 
tively insignificant influence upon their vocational 
preferences. 

7. There was a significant difference between the 
measured and expressed vocational preferences of 
both male and female students. 

8. Curriculum availability was limited in many of 
the schools of the state. This was particularly true 
with regard to guidance services being included inthe 
curriculum. 

9. The curriculum pursued had very little influ- 
ence upon the vocational choice of students. 

10. The curriculum pursued did not necessarily 
indicate a difference in student mental ability. 

11. The mental ability of students was exception- 
ally low when compared with the national norm range 
for college freshmen. 

12. There was a significant difference among the 
mental abilities of male and female students making 
various vocational choices. 

13. Unless the employment picture has changed 
considerably since 1950 or changes in the immediate 
future, about 90 per cent of the graduating students 
may expect to secure employment in the Outdoor, 
Mechanical, or Social Service areas if they remain 
in Arkansas. 

On the basis of the evidence presented in the 
study, it is the opinion of the investigator that the 
curricula of the public secondary schools for Negroes 
in Arkansas should be revised to include additional 
and varied preparation. 


Recommendations 


1. It is recommended that a testing program be 
designed to include diagnostic and prognostic instru- 
ments to be administered earlier during a student’s 
high school career. 

2. It is recommended that careful consideration 
be given to expanding the program of guidance serv- 
ices for Negro secondary schools in Arkansas. 

3. It is recommended that attention be given in 
all high school courses not only to the subject content 
but to further drill in the fundamentals necessary to 
understand and apply the content material. 

4. It is recommended that a larger number of 
schools include Commercial and Industrial Arts sub- 
jects intheir curricula.267 pages. $3.34. MicA 55-450 


A STUDY OF SPACE UTILIZATION AND 
UNIT COSTS OF 75 ELEMENTARY SCHOOL 
BUILDINGS CONSTRUCTED IN INDIANA 
DURING 1948 TO 1954 
(Publication No. 11,200) 

George Lucht, Ed.D. 

Indiana University, 1954 


The Problem 
This study to determine space utilization and 
various unit costs of 75 elementary schools con- 
structed in Indiana during the years 1948 to 1953 is 
made up of several subproblems, as follows: 
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1. To determine the percentage of the total floor 


area that is allotted to (a) instructional space, (b) aux- 


iliary services, (c) administrative services, (d) cir- 
culation space, and (e) custodial services. 

2. To determine what percentage of the school 
building total cost was devoted to each of the major 
construction contracts. 

3. To determine the cost per pupil station, per 
square foot, and per classroom of elementary schools 
in Indiana. 


Source of Data 


This study was made with the cooperation of the 
State Department of Public Instruction, State Board 
of Accounts, and the architects and administrators 
who helped in the construction of the subject school 
buildings. 

Data on the space allotments for various areas 
was obtained by a study of the approved blue prints 
for each schoolhouse. 

Cost data was obtained by use of a questionnaire 
which was mailed to both architects and administra- 
tors of the subject schools. 


Summary 


This study included 70 conventional construction 
school houses and five steel buildings. 

Generally, the construction contract cost for the 
one-story conventional construction school building 
averaged 88.9 per cent of the total project cost in all 


influence areas, while this cost in the two-story 
school buildings averaged 87.8 percent. Construction 
contract cost for the five steel buildings averaged 
89.9 per cent. 

It was found that the general construction contract 
cost averaged from 71.6 to 72.9 per cent and the 
mechanical and electrical contract cost from 27.1 to 
28.4 per cent of the total construction contract cost 
for the one-story conventional schoolhouses. 

Breakdowns of instruction space percentages in 
the one-story conventional schoolhouses were as 
follows: in the rural influence areas — regular class- 
rooms, 46.1 per cent, and special classrooms, 17.7 
per cent; in the intermediate influence areas — regu- 
lar classrooms, 43.2 per cent, and special class- 
rooms 21.5 per cent; andinthe metropolitan influence 
areas — regular classrooms, 36.3 per cent; special 
classrooms, 16.4 per cent; and gymnasium area in 
four school buildings, 19.4 per cent. 

Construction contract cost per square foot in the 
one-story conventional schoolhouses averaged, for 
the six year period, $13.02 in rural influence areas, 
$14.38 in intermediate influence areas, and $13.50 in 
metropolitan influence areas. 

In the two-story school buildings this cost averaged 
$13.77 in ruralinfluence areas, $16.47 inthe interme- 
diate areas, and $14.30 inthe metropolitan areas. 

Construction costs per square foot in the steel 
buildings inthe rural influence areas averaged $7.30. 
The one steel building in the intermediate influence 
areas had a construction contract cost of $5.23 per 
square foot. 283 pages. $3.54. MicA 55-451 


CRITERIA FOR SCHOOL PLANT OPERATIONS 
(Publication No. 11,162) 


Jon Stanley Peters, Ed.D. 
Stanford University, 1955 


It was the purpose of the study to test the assump- 
tion that there are generally applicable criteria for 
school plant operations through determination of 
optimum frequencies for the performance of a sam- 
ple of school plant operations tasks, as reported by 
school custodians. A composite list of school plant 
operations tasks was compiled and nine tasks, which 
are typically performed in all schools, and which 
have presumed logical relationships to variations in 
local conditions, were selected for consideration. 
These nine tasks are similar to others commonly 
performed in all schools, so that generalizations 
from: these nine would have implications for many of 
the commonly performed tasks. ; 

On the assumption that the opinions of school cus- 
todians constitute a usable criterion, this group was 
asked to indicate what they considered to be “desira- 
ble frequencies” for the performance of each of these 
sample school plant operations tasks. The reported 
desirable frequencies were obtained through inter- 
views with the custodians of the forty-eight schools 
selected for this study. Schools were distributed as 
follows: 


Sixteen schools in each geographic situation, in- 
dustrial, inland, and coastal. The sixteen schools 
in each geographic situation were further divided 
so that there were 8 schools at the secondary level 
and 8 schools at the elementary level. The eight 
schools at each educational level were further 
divided so that there were four each of “adequate” 
and “inadequate” from an ease-of-operations 
standpoint. 


Reported desirable frequencies for the performance 
of each of the nine school plant operations tasks, from 
each of the school custodians, were tabulated by geo- 
graphic situation, educational level, and by condition 
of the building. Judgments were dichotomized and 
the null hypotheses was tested by the following general 


statistic: 
X7=f (tt | 
‘ i 





fe 





in which fo represents the observed cell frequency 
and fe the corresponding hypothetical frequency. 
Yates’ correction for continuity was applied tothe 
foregoing statistic. 


The .05 level of significance was selected as the 
criterion for this study. 


Results 


Only one of the 27 differences among the judgments, 
when these judgments were analyzed in terms of the 
conditions of the study, was significant at the .05 level. 
Therefore, the null hypothesis cannot be rejected with 
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adequate confidence and the assumption that there 
are common criteria retains its plausibility with 
reference to operational tasks like those used in the 
study. However, further examination of the data sug- 
gests that this conclusion needs re-evaluation. Con- 
sistencies of direction of differences are apparent 
among reported desirable frequencies for performance 
of certain of the sample school plant operations tasks 
and geographic situation; other consistencies in the 
direction of differences are apparent among reported 
desirable frequencies for performance of certain of 
the sample school plant operations tasks and educa- 
tional level. This consistency of the directions of 
differences in reported desirable frequencies for 
performance of these tasks suggests that there may 
be more relationship between reported desirable 
frequencies for performance of the tasks and local 
variation than is indicated by the analysis of any one 
of the tasks. However, since the judgments of the 
custodians are not independent, it is not possible to 
summate the Chi squares for the purpose of an over- 
all statistical test, although a design to overcome 
this difficulty could be made readily. 

While the condition situations of the study did 
differ materially, there were many commonalities. 
For instance, the difference between educational 
levels was not wide; likewise, the geographic situa- 
tions did not represent extreme conditions. Itseems 
reasonable to expect that differences in reported 
desirable frequencies for performance of school 
plant operations tasks would be greater if the local 
conditions varied more widely. Thence, it would 
seem desirable to test the hypothesis, subjected to 
examination in this study, with more widely different 
conditions of educational level, geographic location, 
and building condition. 

87 pages. $1.09. MicA 55-452 


WORK WEEK OF PUBLIC SECONDARY 
SCHOOL TEACHERS IN CALIFORNIA 


(Publication No. 11,164) 


Thomas A, Shellhammer, Ed.D. 
Stanford University, 1955 


The problem was to determine the amount of time 
secondary school teachers in California spent incar- 
rying out their assignments and the basis upon which 
school principals made the assignments. 

Information regarding the length of work week for 
secondary teachers in California and how the time 
was used was obtained through questionnaires com- 
pleted by the teachers and through interviews with 
high school principals. Of the total number of ques- 
tionnaires, 3,486 (27 per cent) were completed by 


Major Findings 

The median length work week for all high school 
teachers was 43 hours and 33 minutes. A fourth of 
the teachers worked less than 39 hours and a fourth 
worked more than 49 hours a week. Teachers infour- 
year and senior high schools averaged a slightly 
longer work week than teachers in junior high schools. 
Teachers in small school districts averaged a longer 
work week than teachers in large districts and women 
teachers averaged a longer work week than men teach- 
ers. 

The length of work week reported by teachers was 
very similar to estimates of length of teachers’ work 
week made by high school principals. Principals 
suggested that 40 hours should be the length of the 
“ideal” work week. This was 2 hours less than the 
average length of work week they estimated teachers 
now work. Principals overestimated by approximately 
» hours a week the time spent by teachers in planning 
and preparation outside the regular school day. They 
underestimated by almost the same amount the time 
spent by teachers in noninstructional duties. 

Both teachers and principals reported that teach- 
ers of language arts and social studies worked longer 
work weeks than teachers in other fields of instruction. 
Both groups also reported that teachers of “academic 
courses” worked longer than vocational, music, and 
physical education-health teachers. 

Almost all the principals interviewed relied on 
teachers to volunteer for sponsorship of extra-curric- 
ular duties. They stated that they were faced with the 
problem of knowingly overworking their more able 
and enthusiastic teachers. They expressed need for 
more skill in the “human relations” side of adminis- 
tration, especially that phase of it which would help 
them to conduct effective inservice training for their 
teaching staffs. 

Teachers spent 63 per cent of their total work 
week in regularly assigned tasks. These tasks included 
Classroom teaching, study hall, home room, and 
library supervision; counseling; preparation for 
classes; curriculum construction and revision; and 
administrative duties. Teachers spent 37 per cent of 
their work week in carrying out noninstructional 
duties after school hours. 

Teachers who taught more than three periods a 
day did not average more time in planning and prepa- 
ration than did teachers who taught three or fewer 
periods a day. There was a consistent increase in 
the median length of planning time only with each 
additional assigned teaching period up to three periods 
a day. 

Teachers spent less time in planning and prepara- 
tion than principals thought and spent considerably 
less time than principals thought teachers should 
spend in such duties in the “ideal” work week. 

Teachers in junior high schools taught larger 
classes and had more daily student contacts than 





junior high school teachers, 8,385 (65 per cent) by 

four-year and senior high school teachers, and 857 

(8 per cent) by six-year high school teachers. 
Interviews were held with 50 high school principals 

to obtain their opinions regarding the work week and 

duties of high schooi teachers. 


teachers in four and six-year high schools. 
639 pages. $7.99. MicA 55-453 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress 
card number. Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





EDUCATION 


371 





EDUCATION, ADULT 


DIFFERENTIAL ATTITUDES OF FARMERS 
TOWARD THE GRAIN MARKETING SYSTEM 


(Publication No. 11,083) 


Alvin William Donahoo, Ph.D. 
University of Minnesota, 1954 


The general problems of the study are concerned 
with the effect of different methods of instruction on 
the attitudes of farmers toward the system of grain 
marketing, and to provide information useful in con- 
ducting classes for adults. This study affords spe- 
cific information on the effectiveness of certain 
audio-visual aids used by agricultural instructors, 
and provides an answer to the questions: (1) Is in- 
struction of adults more effective when supplemented 
with a selected motion picture or set of slides? (2)Is 
instruction of adults more effective when supple- 
mented with a field trip? (3) Is instruction of adults 
more effective when supplemented with a combination 
of the motion picture, slides, and field trip? 

Population: The sample was drawn from enrolled 
individuals in Institutional On-Farm Training classes 
for veterans in the State of Minnesota. A total of 355 
adult farmers from twelve schools were included in 
the study. 

Procedure: An instructional unit on grain market- 
ing was taught in twelve different schools. Each 
school had an experimental class and a control class. 
Instruction in the experimental classes in three 
schools was supplemented with a motion picture. In 
three other experimental classes instruction was 
supplemented with a set of slides. Three experimen- 
tal classes made a field trip to the central grain mar- 
ket. The three remaining experimental classes used 
a combination of all three audio-visual aids. 

The data used in this study were obtained from 
attitude inventories administered as pre-tests and 
post-tests. An attitude inventory was used to measure 
the changes in attitude resulting from the use of 
audio-visual aids in three areas: (1) attitude toward 
the present system of grain marketing, (2) attitude 
toward governmental controls vs competitive market- 
ing, and (3) economic conservatism. The Otis Em- 
ployment Test was used to obtain a measure of mental 
ability. 

The results of each test were analyzed separately. 
The test of significance includes the F ratio as de- 
veloped through the analysis of variance and covari- 
ance. The pre-test score and the mental ability score 
were used as independent matching variables. Where 
possible, the data were summarized by combining 








information from the independent tests of significance. 


Conclusion: Use of the motion picture or slide 
set resulted in a significant difference in attitude as 
measured by the Grain Marketing Attitude Inventory. 
The motion picture or slides made no significant 
difference in the attitude of farmers as measured by 
the “Economic Conservatism Attitude Inventory”. 
The motion picture made no significant difference in 
the attitude of farmers as measured by the “Govern- 
mental Controls vs Competitive Marketing Attitude 





Inventory.” The use of the set of slides made a sig- 
nificant difference in the attitude of farmers as meas- 
ured by the “Governmental Controls vs Competitive 
Marketing Attitude Inventory.” 

The use of the field trip resulted in no significant 
difference in the attitude of farmers as measured by 
the three attitude inventories: (1) “The Present Sys- 
tem of Grain Marketing.” (2) “Governmental Controls 
vs Competitive Marketing.” (3) “Economic Conserva- 
tism.” 

The use of the combination of audio-visual aids 
resulted in a significant difference in the attitude of 
farmers as measured by the “Present System of 
Grain Marketing Attitude Inventory.” The combination 
of audio-visual aids made no significant difference in 
the attitude of farmers as measured by the *Govern- 
mental Controls vs Competitive Marketing” and 
“Economic Conservatism Attitude Inventories.” 

304 pages. $3.80. MicA 55-454 


EDUCATION, HISTORY 


THE HISTORY OF PHI DELTA KAPPA, 
1906-1954 


(Publication No. 11,199) 


Julius W. Lee, Jr., Ed.D. 
Indiana University, 1954 


Chairman: Maurice E, Stapley 


The Problem 


The purpose of this study was to record the events 
of the fraternity from its inception to 1954. 


Source of Data 


This study was made with the cooperation of the 
Board of Directors and the National Executive Secre- 
tary. The data were secured from the documentary 
history and personal correspondence of the past 
national secretaries, the proceedings of the council 
meetings and copies of The Phi Delta Kappan. A 
number of local chapters were visited and their rec- 
ords examined. Personal letters were written to 
some of the charter members of the organization, and 
a number of personal interviews were made. Three 
former histories of Phi Delta Kappa were reviewed. 
However, no organized account of Phi Delta Kappa had 
been written since 1931. Original sources were relied 
upon wherever possible. 





Summary 


Phi Delta Kappa, a professional fraternity for men 
in education, had its beginning at Indiana University in 
1906. A similar movement among men in education 
for the development of a professional organization 
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began at Columbia University in 1908. A third inde- 
pendent movement was launched at the University of 
Missouri in 1909. The three independent groups were 
Pi Kappa Mu with three chapters, Phi Delta Kappa 
with three chapters, and Nu Rho Beta with one chap- 
ter. It was soon realized that a single unified associ- 
ation would be more effective than three separate 
organizations. 

An amalgamation of the three was accomplished 
at Indianapolis, Indiana, on March 1, 1910, under the 
name of Phi Delta Kappa. The growth of Phi Delta 
Kappa was directly affected by World War I, the de- 
pression, World War II, and the Korean conflict. In 
spite of these difficulties, increase in membership 
has been consistent. The current year shows 80 
campus chapters and 58 field chapters with a total 
membership of approximately 60,000. The first half- 
century finds Phi Delta Kappa a growing, active or- 
ganization with an expanding vision and progress. It 
has become an influential factor in the educational 
development of the United States, and is extending its 
activity beyond our borders. 

271 pages. $3.39. Mic 55-60 


EDUCATION, PHYSICAL 


A FOUR-YEAR UNDERGRADUATE PROFESSIONAL 
PHYSICAL EDUCATION CURRICULUM FOR MEN 
AT THE ATLANTA UNIVERSITY CENTER 


(Publication No. 6293) 


Frank Lafayette Forbes, Ed.D. 
New York University, 1953 


Chairman: Professor Jay B. Nash 


The Problem 

The problem was to develop a four-year under- 
graduate professional education curriculum with a 
major in physical education for undergraduate men 
in the colleges of the Atlanta University Center. 
Realizing that influences of local, regional and na- 
tional character would affect the pattern of the cur- 
riculum, the problem evolved itself into a series of 
steps in determining the influences and the utilization 
of the information as bases for developing the cur- 
riculum, 





Procedure 

Data pertinent to the study were determined 
through documentary survey of professional literature, 
questionnaire surveys, correspondence, and personal 
interviews. These data were organized for treatment 
as follows: (a) Data relating to local and regional 
influences were analyzed and statements of facts 
which had implications for the problem were singled 
out and recorded; (b) Data relating to the current 
trends in the professional preparation of physical 
education teachers were analyzed and summarized. 





From the items of common agreement statements of 
findings were evolved according to the evidence. 
Where disagreements appeared, the extent of the 
disagreement was noted and cognizance taken of the 
facts; (c) Data relating to standards in the professional 
preparation of physical education teachers were sub- 
mitted to the presidents of the colleges involved for 
evaluation. The comments of the presidents were 
summarized and analyzed, and acted upon in light of 
the evidence gained from the research. 

The findings obtained through procedures (a), (b) 
and (c) above were used to draft a tentative curriculum 
which was submitted to a faculty committee for evalu- 
ation. The committee’s comments were accepted or 
rejected and the action defended in the research. 


Results 

The findings assembled and relating to local fac- 
tors revealed that the influences were of such as to 
facilitate a professionally acceptable curriculum. The 
findings obtained through documentary and question- 
naire surveys, and correspondence revealed that the 
regional influences were of such that the colleges 
involved could adequately meet. 

Data relating to the regional influences showed 
that (a) the certification requirements of the states 
considered could be adequately met by the colleges 
involved, and (b) that the types of positions common 
to the region were, for the most part, small school 
situations where combination teaching was required, 
and physical education facilities quite inadequate. 

The data assembled revealed that the significant 
contemporary trends in the professional preparation 
of physical education teachers were: (a) greater 
emphasis on a broad cultural background; (b) a more 
rigorous screening of candidates; (c) establishment 
of a five-year standard; (d) extending the length of 
the observation and directed teaching program; 

(e) greater emphasis on the double-major program; 
and (f) greater use of courses of the block-survey 
type. 

When matched against the local and regional influ- 
ences affecting the physical education curriculum 
developed for the colleges involved the standards 
obtained through the research were found to be, inthe 
main, practicable. Those that were considered im- 
practicable were revised in light of the evidence 
gained through the research. 





Conclusions 





The interpretations of the findings indicate that 
the following conclusions may be drawn in regard to 
the curriculum for the Atlanta University Center: 

(1) That the present-day teacher of physical edu- 
cation needs a broad cultural background, as well as 
a mastery of specialized subject matter contents and 
skills. 

(2) That the curriculum at the Atlanta Center 
should provide for a second teaching major to be used 
in combination with physical education. 

(3) That the colleges involved provide an integrated 
program of selective admission in order to secure 
candidates with desirable qualifications. 

(4) That the colleges involved consider the 
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advantages of the five-year program and institute the 
same as soon as possible. 

(5) The curriculum as proposed for the Atlanta 
Center should retain a degree of flexibility in order 
to keep pace with changing conditions. 

218 pages. $2.73. MicA 55-455 


THE CONSTRUCTION OF A PHYSICAL 
EDUCATION MANUAL FOR THE CLASSROOM 
TEACHER IN THE PUBLIC ELEMENTARY 
SCHOOLS OF PORTLAND, OREGON 


(Publication No. 6298) 


Lucille Frances Hill, Ed.D. 
New York University, 1953 


The purpose of this study was to construct a physi- 
cal education manual which can be used by the ele- 
mentary classroom teacher of Portland, Oregon. 

Findings from literature substantiate the fact that 
the classroom teacher in many parts of the country 
is now responsible for the teaching of physical edu- 
cation activities. Although there is not complete 
agreement as to the advisability of such a move in 
education, it is true that a teacher of academic sub- 
jects can be a successful teacher of physical educa- 
tion, if she has the correct philosophy of physical 
education, selective materials and sufficient help of 
competent physical educators. 

It is the classroom teacher who, for the most part, 
must assume the responsibility for the physical edu- 
cation program in the Portland Elementary Schools. 
The classroom teacher may often neglect those phases 
of the curriculum in which she feels less sure, and 
stress those phases in which she feels more comfort- 
able. If care is not taken some instruction and ex- 
periences become incidental as well as accidental. 

It was the belief, that in order that this study 
might be educationally sound, it must be approached 
from the child development standpoint of curriculum 
development; must consider the conditions under 
which the Portland program must operate; must take 
into consideration the values of physical education; 
and must consider the preparation of the classroom 
teacher according to the number and recency of 
physical education courses. 

The procedures used for the solution of this 
problem include collection and tabulation of materials 
obtained from records and interviews; sampling of a 
total population anda survey and analysis of literature 
pertaining to individual sub-problems. 

Such information concerning areas of operation 
show that upon the whole, the Portland elementary 
schools present a permissive background for a 
physical education program. 

To ascertain the preparation of the Portland 
classroom teacher in relation to the number of 
physical education courses and recency of those 
courses, a random sampling was taken of all elemen- 
tary classroom teachers. It was found that years of 
experience have no bearing upon the number of 


physical education courses taken. Although the pri- 
mary teachers have taken the greatest number of 
courses the percentage is low for all groups. It is 
shown from the recency of courses that there is an 
increased number of teachers taking in-service 
courses each year. 

Contemporary education is based upon growthand 
development of the child. It was therefore necessary 
to make an extensive study of literature which is 
concerned with child development, psychology, inter- 
ests and needs. The results were organized under 
three headings: How They Look (Physical), How They 
Feel (Emotional), How They Act (Social) into aframe- 
work of statements which were used as guideposts 
for the selection of activities. | 

It was not the purpose of this study to evaluate the 
values of physical education, but to take these values 
recorded in literature by authoritative writers. 

All the above information was used to form a cri- 
teria of fifteen various components. All activities 
were matched against each criterion and rated High, 
Medium and Low. Those activities with the highest 
ratings were selected. Each activity was completely 
described and contains its own individual teaching 
suggestions. 

An extensive study was made of literature con- 
cerned with methodology and the information was 
organized under sixteen headings. 

It is felt that the classroom teacher is in the posi- 
tion to conduct a favorable physical education pro- 
gram, because of her close relationship withchildren 
and the position she has in the overall picture of child 
education. It is necessary however, that she work 
under proper administration with adequate supplies 
and aids. It is hoped that the manual constructed in 
this study will provide comprehensive material which 
will aid her in fulfilling this important mission. 

965 pages. $12.06. Mic 55-61 


EDUCATION, PSYCHOLOGY 


A STUDY OF CERTAIN RELATIONSHIPS 
BETWEEN SELF CONCEPT, VOCATIONAL 
INTERESTS, AND OCCUPATIONAL STEREOTYPES 


(Publication No. 11,075) 


Thomas Charles Burgess, Ph.D. 
University of Minnesota, 1954 


The study reported here was undertaken with the 
two-fold purpose of trying out a new method of inves- 
tigating self concept phenomena and of providing 
some of the information needed for an evaluation of 
certain vocational interest theories. More specifi- 
cally, the study was designed to test the assertion 
that an individual’s interest in a vocation is positively 
related to the degree of acceptance of the occupational 
stereotype as descriptive of himself (identification), 
This relationship, it was further asserted, is also 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress 


card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





374 EDUC ATION 





affected by the accuracy of the individual’s stereotype 
of men in that occupation. These assertions are seen 
to involve certain relationships between vocational 
interests, the self concept, occupational stereotypes, 
and what E. S. Bordin called the “true occupational 
stereotype.” 

Checklists were constructed on which an individual 
could express his concept of himself (Self Descrip- 
tion), his concept or stereotype of the Typical Dentist, 
and his concept of the Typical Realtor. This was done 
by accepting or rejecting descriptive words as being 
applicable or nonapplicable to the concept being de- 
scribed. Items in these checklists were identical 
lists of one hundred common descriptive words from 
the Allport-Odbert list of trait-names. 

Various combinations of checklists and ways of 
scoring them produced measures of identification, 
accuracy of stereotype, and resemblance of self to 
the “true” stereotype. These measures had split half 
reliability coefficients ranging from .68 to .88. The 
Dentist and Realtor Scales Strong Vocational Interest 
Blank were used to obtain measures of vocational 
interests. 

The subjects used in this study were members of 
two independent random samples from each of two 
occupational groups in Missouri, dentists and realtors. 
One sample from each occupational group was used 
as a standardization sample for the determination of 
scoring weights and definition of the “true occupa- 
tional stereotype.” The other sample from each 
occupation comprised the test group. 

The data obtained in the study appeared to justify 
the following conclusions: 








1. The degree to which an individual identifies 
with the members of an occupation may be a 
Significant determiner of the degree to which 
he has the interests of men in that occupation. 


The strength of the relationship between 
identification and interests appeared to be 
related to the extent to which the identification 
measures differentiated between occupational 
groups. This suggests that Bordin’s theory 
should be revised to emphasize the differen- 
tial or unique aspects of the occupational 
stereotype rather than the stereotype as a 
whole. 


Scores representing the accuracy of stereo- 
type tend to be slightly related to scores on 
the interest test. When combined with the 
identification score the accuracy score may 
contribute significantly to the prediction of the 
interest score. 


There appeared to be a relationship between 
the degree of differentiation achieved by the 
identification score and the importance of the 
accuracy score. This suggests the greater 
importance of accuracy of stereotype when 
identification scores are unduly high. 


It is suggested that the methods employed in this 
study may be useful to others for, in part, the follow- 
ing reasons: 


1. The methods used provided for the comparison 
of an individual’s responses in describing 
himself or the typical member of an occupa- 
tion with the responses of a group of other 
individuals on the same or slightly different 
checklists. This has provided a useful exten- 
sion of techniques for research on self concept 
phenomena, 


. The procedures used made provision for the 
empirical determination of scoring weights 
rather than reliance upon a priori scoring, 
for all scales except the identification scale. 





. The methods and scales developed in this study 
appeared to be such that they might be used to 
advantage in other types of investigations, such 
as studies of leadership, teaching, or social 
status. 192 pages. $2.40. MicA 55-456 


PERSONALITY PATTERNS OF AGRICULTURAL 
EXTENSION WORKERS AS RELATED TO 
SELECTED ASPECTS OF WORK ADJUSTMENT 


(Publication No. 11,142) 


Robert Oliver Hatton, Ph.D. 
Michigan State College, 1953 


The Problem. This study was one phase of the 
General Research Project concerned with the purpose 
of securing information that would enable the Michigan 
Cooperative Extension Service to select workers who 
not only would be more successful in the performance 
of their duties but who would also be more satisfied 
in their work. The purpose of this particular study 
was, firstly, to provide a description of the person- 
ality patterns of County Agents and 4 H Club Agents 
in Michigan; secondly, to determine which of certain 
clinical scales of the Minnesota Multiphasic Person- 
ality Inventory might serve as aids in the selection 
of more effective and more satisfied Agents; and 
thirdly, to collect further normative data on the social 
scales of the MMPI and to examine their utility as 
guides for personnel selection in the Extension Serv- 
ice. 

Method, Technique, and Data. The purpose of the 
first objective was realized through the presentation 
of an adapted form of the MMPI to 81 County Agents 
and 46 4 H Club Agents in Michigan in 1951-52. The 
approach to the second and third objectives was es- 
sentially that of testing the significance of the differ- 
ence between the MMPI scale scores of Agents 
falling above the mean and of MMPI scale scores of 
Agents falling below the mean in respect to their 
ratings on two work adjustment criteria, determining 
the intensity of these relationships and examining the 
extent to which accurate predictions could be made 
by analysis of personality profiles. 

Findings and Conclusions. Results of this study 
indicate that: 

1. The personality patterns of the County Agri- 
cultural Agents and 4 H Club Agents in Michigan 
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are somewhat similar as measured by the 
MMPI, 

2. In comparison with the “less effective” County 
Agents, the total group of “more effective” Agents 
obtained significantly higher scores on the Hypochon- 
driasis and Hysteria scales. 

3. The extreme group (upper quartile) of “more 
effective” County Agents scored significantly higher 
than the “less effective” group on Hypochondriasis, 
Hysteria, and Dominance. 

4. The “less effective” group of 4 H Club Agents 
obtained significantly higher scores than the total 
group of “more effective” Agents on the Hysteria and 
Status scales. 

5. The “less effective” group of 4 H Club Agents 
obtained significantly higher scores on the extreme 
quartile of “more effective” Agents on the Status 
scale. 

6. In comparison with the “less satisfied” County 
Agents, the “more satisfied” Agents had significantly 
higher mean scores on the Social Participation and 
Responsibility scales. 

7. The total group of “more satisfied” 4 H Club 
Agents had neither significantly higher nor signifi- 
cantly lower mean scores than the “less satisfied” 

4 H Club Agents. 


213 pages. $2.66. MicA 55-457 


EDUCATION, TEACHER TRAINING 


AN EVALUATION OF THE EFFECTIVENESS OF 
THE COURSE, ORIENTATION TO EDUCATION, 
SCHOOL OF EDUCATION, THE 
FLORIDA STATE UNIVERSITY 


(Publication No. 11,193) 


Jane Elizabeth Guinnane, Ed.D. 
Florida State University, 1955 


1. Purpose of Study 


This experiment evaluated the effectiveness of 
Education 105, Orientation to Education, in terms of 
the stated objectives for the course. 

Investigation indicated to this writer that there 
were no reliable and valid instruments for evaluating 
the effectiveness of educational orientation courses 
whether they were taught under the name foundations, 





principles, history, basis, philosophy, or introduction. 


2. Procedure 


From material published by the university, from 
personal experience, from a questionnaire to the in- 
structors of Education 105, from discussions with the 
Coordinator, from the handbooks used in the course, 
and from discussions with the instructors, a list of 
four minimum objectives was compiled. So too wasa 


list of activities generally agreed by the instructors 
to be aids in the attainment of each objective. 

An instrument of sixty questions was approved by 
the instructors. This instrument was given to one 
hundred thirty-eight first semester Education 105 
students and was then revised to secure maximum 
reliability. 

This instrument was then given to the following 
groups: 


76 Education 105 students 
99 Control Group students 
144 Education 205 students who had taken Edu- 
cation 105 
104 Education 205 students who had not taken 
Education 105 
32 Education 305 students who had taken Edu- 
cation 105 7 
74 Education 305 students who had not taken 
Education 105 
92 Interns who had taken Education 105 
78 Interns who had never taken Education 105. 


The control group and the Education 105 students 
were given the instrument the first week of the semes- 
ter and then again the last week of the semester. All 
other groups answered it only once. 


3. Analysis 


The investigator wished to answer these questions: 
(1) At which of the class levels was there a significant 
difference between the test scores of those who had 
received instruction in Education 105 and the test 
scores of those in the same classes who had not re- 
ceived such instruction; (2) At which point in their 
progress through the four-year educationalcurriculum 
did the test scores of those who had not received 
instruction in Education 105 differ significantly from 
the test scores of the 1953-1954 second semester 105 
students at the time of their first test; and (3) At 
what point in their progress through the four-year 
educational curriculum did the test scores of those 
who had been instructed in Education 105 differ sig- 
nificantly from the test scores of the 1953-1954 sec- 
ond semester Education 105 students at the close of 
the semester? 

The mean of the scores of those who had not 
received instruction was subtracted from the mean 
of the scores of their respective classmates who had 
received instruction in Education 105 and the signifi- 
cance of this difference was determined. This process 
was repeated for the total scores and for the scores 
of eachof thefour objectives. An attempt todetermine 
the difference between the instructed and non-instructed 
was also made at the level of each of the several 
activities. 


4. Findings 


The investigator established that: 

1. Students who took Education 105 made signifi- 
cant improvement during the period of instruction. 

2. Students who took Education 105 made a 
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significantly greater improvement during their period 
of instruction than did other students during the same 
period of time. 

3. The gains made in Education 105 were retained 
by the students throughout their college program. 

4, Students who did not take the course did not 
acquire the information until pre-internship training 
in their senior year. 

112 pages. $1.40. MicA 55-458 


A STUDY OF IN-SERVICE EDUCATION 
FACILITIES AND NEEDS OF EDUCATORS IN 
SELECTED ELEMENTARY SCHOOLS 
IN THE STATE OF NEVADA 


(Publication No. 11,203) 


Clyde Frank Mead, Ed.D. 
Indiana University, 1954 


Chairman: Robert W. Richey 


Problem. This study was concerned with the in- 
service facilities and needs of educators in selected 
elementary schools in the state of Nevada. Four 
major aspects of this problem were: (1) the in- 
service facilities that the elementary educators in 
Nevada now have, (2) the relative value of the in- 
service facilities that educators now have, (3) the in- 
service facilities that these educators feel that they 





need, and (4) the in-service facilities that they think 
should be provided by the University of Nevada. 


Procedure. Separate forms of the questionnaire 
were constructed for teachers, principals, and super- 
intendents. An extensive pilot study was conducted 
before the questionnaire forms were sent to the re- 
spective school personnel. The questionnaire forms 
were sent to all the elementary educators (711) inthe 
eight cities selected for the study. Four hundred ten 
elementary teachers, 35 principals, and seven super- 
intendents completed their respective questionnaires 
and returned them to the investigator. In order to 
validate the questionnaire responses, interviews 
were conducted with all superintendents, all princi- 
pals, and 10 per cent of the elementary teachers, 
selected at random, in three of the eight cities in- 
cluded in the study. The data were tabulated by 

_ International Business Machines. A number of the 
questionnaire items involved opinions in which the 
elementary educators were asked to express the help, 
desire or value which they felt in regard to the 
respective items. The percentage of responses in 
regard to these items were weighted in order to 
facilitate comparisons being made between various 
groupings of the elementary teachers. 





Conclusions. The instruments used for gathering 
the data in this study were not standardized. Recog- 
nizing this limitation and others mentioned in the 
study, the following conclusions were made with 
respect to the findings in this study: 





1. The activities in which teachers engaged during 
the pre-session period as well as the post-session 
were limited in scope and value so far as the profes- 
sional growth of teachers was concerned. 

2. Many of the teachers received little or no su- 
pervisory help beyond the help provided by principals 
and superintendents. 

3. Teachers generally looked to the administrators 
for leadership in providing in-service education ac- 
tivities. 

4. Study groups, workshops, extension courses, 
special lectures, and individual professional study 
seemed to constitute the in-service education activi- 
ties in which teachers most frequently participated. 
Not more than 40 per cent of the teachers, however, 
participated in any one of the previously mentioned 
activities. 

9. Teachers had a desire to promote their profes- 
sional growth by engaging in educational travel, 
participating in workshops and study groups, attending 
extension classes and summer school, receiving help 
from their principal, attending special lectures, 
visiting other schools, reading in the professional 
library, taking sabbatical leaves, and engaging in 
educational research. The teachers seemed to need 
help in realizing the in-service education value that 
might be gained from receiving help from various 
supervisors, attending faculty meetings, attending 
local group meetings, and attending state teachers 
meetings. 

6. Over one half of the teachers were teaching in 
school buildings which did not have professional 
libraries. 

7. The teachers needed to be encouraged to read 
more extensively in professional magazines. 

8. The chief factors that stimulated teachers to 
participate in in-service education activities were 
limited primarily to the desire to do a better job, to 
increase one’s salary, and to be on tenure. These 
factors did not stimulate older teachers as much as 
they did younger teachers. 

9. The professional growth of teachers seemed to 
be handicapped very significantly by the lack of time 
that teachers had to engage in in-service activities. 
The teachers also felt they were handicapped as a 
result of outside responsibilities and lack of leader- 
ship upon local, state, and community levels. 

10. The elementary educators felt that the univer- 
sity should extend very significantly the in-service 
education services that it rendered to the public 
school people. 

11. The administrative personnel (superintendents 
and elementary school principals) generally agreed 
with the teachers concerning the in-service education 
needs and facilities. 
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CRITICAL COMPETENCES FOR ELEMENTARY 
TEACHERS IN SELECTED CURRICULUM AREAS 


(Publication No. 11,161) 


Edith Peterson Merritt, Ed.D. 
Stanford University, 1955 


The purpose of this study was to compare critical 
competences in the teaching of Arithmetic, Reading, 
and Social Studies in grades one through six, as per- 
ceived by teachers recently graduated, with the be- 
havioral goals for a methods course dealing with the 
subject areas named, as outlined by the elementary 
education staff of the college responsible for the 
professional preparation of the reporting teachers. 

Information from which the critical competences 
were identified came from graduates of the elemen- 
tary education program at San Francisco State Col- 
lege of the past three years. Graduates who were 
teaching were asked to report descriptions of effective 
and ineffective incidents in their own teaching of 
Arithmetic, Reading, and Social Studies. These 
reports constituted the basic data and from them the 
critical competences were identified. Thebehavioral 
goals assumed to be desirable for a methods course 
were those established by the elementary education 
staff at San Francisco State College as a part of its 
curriculum revision program. 

The “critical incident” procedures developed by 
John C. Flanagan and research associates were uti- 
lized in analyzing and classifying the teacher reports. 

Two hundred and thirty reports of effective and 
ineffective teaching were received from 126 teachers. 
From these a total of 505 behaviors were abstracted 
and classified into four major areas. Of the 505 
behaviors identified, 404 appeared to be critical. A 
behavior was considered critical if it distinguished 
between effective and ineffective teaching. 

The behavioral goals established by the staff at 
San Francisco State College and assumed to be de- 
sirable outcomes of a methods course were categor- 
ized, using the areas and sub-areas defined by the 
teacher reports. The distribution, by percentage in 
each category, of the behavioral goals (staff opinion) 
and critical behaviors (from teachers reports) is as 
follows: 


Comparisons in Percentage 


Critical Behaviors Behavioral Goals 
N = 404 N = 94 








Diagnosing Needs and 
Appraising Materials 
and Experiences 


Planning and Initiating 
Learning Experiences 


Motivating Learning 


Guiding Learning 
Experiences 


Not Classified 


Conclusions 





The critical incident procedure demonstrated its 
value as an approach to the problem of identifying 
teaching competences. 

The major categories established apply to allthree 
of the subject areas in which incidents were reported, 
indicating a commonality of requirements for teaching 
competence in the three specific subject areas. 

In general, there is a close relationship between 
the teacher-identified critical behaviors and the be- 
havioral goals assumed to be desirable by the staff 
responsible for their preparation. Each of the major 
categories established through the teacher reports 
have behavioral goals stated by the staff which also 
fit within those categories. One notable difference in 
emphasis appears in the greater emphasis placed by 
teachers on the importance of Area II, Planning and 
Initiating Learning Experiences, as compared to staff 
opinion which placed greater importance on behavioral 
goals within Area I, Diagnosing Needs and Assessing 
Materials and Experiences. 

This study indicated that a teacher education staff 
and graduates of its program tend to be in agreement 
concerning the competences which lead to effective 
teaching. It can be assumed from results of this study 
that the goals held by an education staff strongly in- 
fluence its teacher graduates in their judgment con- 
cerning effective teaching. The hypothesis might be 
offered that experiences offered in the teacher educa- 
tion program are an important factor in shaping teacher 
concepts of teaching competence. This is worthy of 
further study. It bears directly on a major problem 
in professional education and one which prompted this 
study; namely, the role of methods courses in the 
teacher education program. 
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A FUNCTIONAL PROGRAM FOR 
PREPARING TEACHERS OF THE DEAF 


(Publication No. 11,163) 


Priscilla Pauline Pittenger, Ed.D. 
Stanford University, 1955 


This study was undertaken to determine what com- 
petence was required by a teacher of the deaf and to 
propose a program through which competence could 
be developed. Unpublished data, not previously used 
to plan a teacher education program, were assembled 
through a questionnaire prepared and distributed to 
California teachers of exceptional children by the 
California State Department of Education. Question- 
naires returned by teachers of the deaf were released 
for use in this study. Publications of the California 
Teachers Association and the National Council on 
Teacher Education and Professional Standards were 
examined and compared to the reported duties and 
responsibilities of teachers of the deaf. Answers to 
the following questions were sought from these sources: 
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. What differences and similarities exist between 


the duties and responsibilities of day school 
teachers and residential school teachers of 
the deaf? 


. Is the preparation recommended by day school 
teachers and residential school teachers es- 
sentially the same or do differences exist? 


. What areas of competence are the same for 
teachers of the deaf as for other teachers? 


. What are unique and significant areas of com- 
petence for teachers of the deaf? 


How can a functional program of preparation 
be organized? 


Conclusions and Implications 


Considerable similarity was shown in the duties 
and responsibilities of the two groups of teachers 
although there were differences in emphasis. The 
needs of teachers for both types of school could ap- 
parently be met by the same program. Teachers in 
both types of schools recommended similar prepara- 
tion. The roles of the teacher of the deaf were the 
same as those of all teachers and were assumed to 
require similar competence. 

In addition, the teacher of the deaf needed compe- 
tence as a specialist including particular skills in all 
of the language arts since the difference between deaf 
children and all other children lies in this area. The 
teacher also needed information and knowledge about 
the problems of deafness. 

The procedures whereby general teaching compe- 
tence is customarily developed were examined, and 
it was found that the same experiences were required 
by teachers of the deaf. It was proposed that educa- 
tion of these teachers should be directed by teacher 
education institutions and that those colleges and 
universities which are interested in preparing teach- 
ers for this area should employ qualified personnel 
to participate in staff planning in both the college and 
nearby schools for the deaf. This personnel should 
then supervise the planned program, coordinating the 
offerings of the college or university, instituting 
additional course offerings as needed, and making 
maximum use of the facilities of available schools 
for the deaf. 
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AN EVALUATION OF A COLLEGE’S 
CURRICULUM IN BUSINESS 


(Publication No. 11,156) 


John Wayne Aberle, Ed.D. 
Stanford University, 1955 


This study evaluates the business curriculum of 
San Jose State College in terms of acceptable cri- 
teria. These are: 

1. Training given by the curriculum provides the 
students with the skills necessary to function intheir 
jobs. 

2. Curriculum requirements compare favorably 
with those requirements established by a representa- 
tive group of undergraduate business schools. 

3. The courses in the curriculum emphasize the 
type of training employers and collegiate business 
educators say college business students should have. 


Use of Criteria 





Criterion number one was used in the “follow-up” 
part of the investigation. Questionnaires were sent 
to graduates asking them to evaluate their business 
training and to detail their work functions. 

Criterion number two was used in the curriculum 
comparison part of the evaluation. Business Division 
courses were compared with courses given by a rep- 
resentative group of undergraduate business schools. 

Criterion number three was used to compare the 
curriculum with the training deemed essential by 
businessmen. 


CONCLUSIONS 


The Questionnaire Phase 





Tabulation of the questionnaire data indicated: 


1. Graduates engage most frequently in the ac- 
counting and sales function regardless of the industry 
in which they are employed. 

2. Graduates emphasize that performance of their 
functions entails committee meetings and report 
writing. 

3. The corporation is the principal employer of 
graduates, although half of them work for large 
companies, while half work for small concerns. 

4. Over half of the graduates supervise the ac- 
tivities of others. 

5. Occupational mobility is low. 

6. Job progress, as measured by salary increases, 
is rapid. 

7. Graduates regard the fundamental business 
subject matter areas, “media of communication, ” 
methods of measurement,” and “descriptive analysis 
of business activities” as most important. 

8. Graduates believe that instructional techniques 
emphasizing oral and written discourse should be 
employed. 
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The Curriculum Phase 





The curriculum analysis revealed: 

1, Curriculum development both within the 
A.A.C.S.B. group and within the Business Division 
was uneven and a product of area needs and faculty 


bias. 
2. Business courses available to freshmen com- 


pare favorably with those of the A.A.C.S.B. group, 
but there are not enough courses available at the 
sophomore level. 

3. Subject matter offered in the upper division is 
sufficient in variety as evidenced by comparison with 
the offerings of the A.A.C.S.B. group. 

4, The two outstanding weaknesses of the business 


curriculum are: 
A. The lack of a common core. 


B. Failure to require enough courses in eco- 
nomics. 


The Opinions of Businessmen and Business Educators 





An analysis of the stated opinions rendered by 
businessmen and business educators reveals: 

1. A consensus directed against a specialized 
education in college. 

2. More individuais reach top management posi- 
tions through the marketing and sales channel than 
through any other function. 

3. The importance of certain personal qualities, 
traits, and skills which enable the individual to func- 


tion effectively through and in cooperation with others. 


4, The need to develop a capacity for oral and 
written expression. 

9. Sound judgment in attacking and solving the 
concrete problems of business is of greater impor- 
tance than isolated knowledge of facts and principles. 

6. The need to develop a set of values which will 
enable the individual to derive maximum satisfaction 


from his job. 


Teaching and Curriculum Implications 





1. Increasing emphasis should be directed toward 
instructional methods which utilize the communica- 
tion skills. 

2. Emphasis should be continued in the basic 
business areas, particularly in the fields of market- 
ing and accounting. 

3. The Department of Economics should be inte- 
grated with the Business Division. 

4. Acore of business and economics subjects to 
include economics, accounting, banking, business 
law, statistics, and marketing should be required of 
all business students with the exception of those who 
major in secretarial science. 

). A substantial increase in faculty is required 
in order to provide smaller classes and to achieve 
an increase in the classroom participation of the 
student. 274 pages. $3.43. MicA 55-462 


A STUDY OF RELATIONSHIPS AND 
INTER-RELATIONSHIPS OF CERTAIN TEACHING 
PRACTICES IN SELECTED 
ELEMENTARY SCHOOLS OF LOUISIANA 


(Publication No. 8149) 


Leonard F. Fowler, Ed.D. 
University of Arkansas, 1955 


The problem. The purpose of this study is: (a) to 
discover the extent to which certain school practices 
commonly recommended today as desirable are really 
in operation in elementary schools in Louisiana, and 
(b) to see whether there seem to be inter-relationships 
among these practices and relationships between the 
extent to which these school practices have been put 
into operation and the following factors: the verbally 
expressed philosophy of education of the teachers, 
principals, and/or the parish supervisors; the 
amount of training of teachers, principals, and/or 
parish supervisors; the age and experiences of teach- 
ers; and the fields of specialization of the principal 
and/or the parish supervisor. 

The teaching practices considered are: systematic 
voluntary child study engaged in by the teacher; flexi- 
ble grouping within the classroom based on interests, 
activities, and needs of the children; a classroom 
library containing children’s books on a wide variety 
of subjects and experiences of interest to children, 
and on different reading levels, including many easy 
picture story books; the employment of sharing, and 
cooperative planning, executing, and evaluating as the 
basic process of teaching and learning; a variety of 
creative activities provided and stimulated; coopera- 
tive evaluation of a child’s total growth in terms of 
his own experiences and abilities; and reporting pu- 
pil’s progress to parents through teachers’ visits to 
the homes, telephone calls, cards or letters, parents’ 
visits to the school, and parent-teacher or parent- 
teacher-child conferences. 

Source of data. Information for this study was 
obtained from two sources: 

(1) Questionnaires from one hundred eight teach- 
ers and twenty-six principals and parish supervisors, 
in twenty-four elementary schools in Louisiana. 

(2) Books, yearbooks, journals, unpublished dis- 
sertations and other current literature. 

Summary. A majority of the teachers in this study 
use very little cooperative sharing, planning, execut- 
ing and evaluating as the basic process of teaching 
and learning. 

Very few of the teachers keep anecdotal records, 
but those who do study children also through confer- 
ences with parents at school and through home visits. 

Louisiana has made a forward step toward getting 
more textbooks and trade books in the classroom 
libraries. 

Drawing, modeling clay, party favors, and tempera 
paints seem to be the most common creative activities 
used in the classroom. 

Very few of the teachers are evaluating the total 
development of children. 

A majority of the teachers, principals and parish 
supervisors stated that they felt that the elementary 
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school should be interested in developing the whole 
child. 

The four factors which seem to show the best re- 
lationship toward the usage of the selected teaching 
practices are: 

(1) The practice of sharing, planning, executing, 
and evaluating as the basic process of teaching and 
learning. 

(2) Teachers’ verbally expressed educational 
philosophy. 

(3) Flexible room arrangement within the class- 
room. 

(4) Teachers’ verbally expressed educational 
philosophy concerning the purpose of the elementary 
school. 

Recommendations for improving teaching prac- 
tices in Louisiana. It is recommended that public 
school leaders stress the following: 

(1) The use of sharing, and cooperative planning, 
executing, and evaluating as the basic process of 
teaching and learning; 

(2) critical study and evaluation of their own edu- 
cational philosophy, with special attention to the pur- 
pose of the elementary school; 

(3) flexible arrangement of the classroom. 

Recommendations for further research, It is 
recommended that experimental studies be made to 
further confirm or question the relationships indi- 
cated by this study. 

It is recommended that a study be made of empha- 
sis in current inservice education programs to see 
whether voluntary child-study, flexible grouping, 
sharing-planning-executing-evaluating, reading levels 
of books, evaluating a child’s total growth, reporting 
pupil’s progress to parents, inservice training, flexi- 
ble room arrangement, educational philosophy, and 
qualifications of teachers, principals, and parish 
supervisors are included. 

It is recommended that a study be made of the 
educational philosophy of the college teachers of 
education and the practices emphasized in their teach- 
ing. 140 pages. $1.75. MicA 55-463 











A FIVE YEAR OCCUPATIONAL HISTORY 
OF THE 1947 CLASS OF STANFORD GRADUATES 


(Publication No. 11,159) 


Kenneth Earl Harris, Ed.D. 
Stanford University, 1955 


The purpose of this study was to determine the 
educational and occupational experiences of one en- 
tire graduating class of Stanford students. The study 
analyzed all jobs held by this group and identified 
them in industrial and occupational distributions. 
Data of a sociological nature, military experience 
and graduate training were also collected. 

Method — A follow up questionnaire was mailed to 
all who received the baccaluareate degree during the 


year 1947. The response yielded 760 usable ques- 
tionnaires; this was a return of 66.4%. Returned 
questionnaires were coded for machine processing. 
All data were reported in a distribution by graduates 
of each major school and in positional sequences. The 
industrial classification system of the U. S. Bureau of 
Census, and the occupational classification system of 
the Dictionary of occupational Titles were used in 
this report. 

Summary and conclusions — About three fourths 
of this group were California residents when admitted 
to Stanford; ninety percent of the men have served in 
the Armed Forces. Fifty two percent of the respond- 
ents reported graduate training in 56 different insti- 
tutions and 310 graduate degrees have been conferred. 

The industrial classification -— The group has 
held a total of 1944 jobs or 2.66 jobs per respondent, 
81% of which were in the Pacific Coast States. Al- 
most two fifths of all jobs were in the category of 
professional services; one sixth were in manufactur- 
ing; one eighth in wholesale and retail trade and a 
like amount in governmental services; one tenth were 
in finance, insurance, and real estate. Educational 
services accounted for 17.6% of all jobs reported. 

The occupational classification— Fifty three per- 
cent of all jobs were classified as professional; pro- 
fessional, managerial and official jobs accounted for 
75% of all jobs. Eleven percent of the jobs were 
classified as clerical and 10% as sales. A salary 
analysis was made relating salaries to job moves and 
academic majors. About one half of all jobs were 
held for a period of one year or less. Vertical pro- 
motion was the most frequently mentioned reason for 
job changes. About one third of all first jobs were 
located by the respondent’s efforts; another one sixth 
were aided by the Stanford Placement service. Three 
fourths of all jobs were in the same, -— or a field 
related to the respondent’s major at Stanford. Job 
choice and job security were only remotely affected 
by the defense effort. Job satisfaction for the largest 
group derives from the fact that previous training and 
vocational aspirations were realized in their jobs. 

Recommendations and conclusions — This study 
has sought to collect a broad range of data and to 
assess both method of reporting and value of the data. 
From a methodological standpoint existing classifica- 
tion systems for industries and occupations are de- 
signed for the labor force as a whole. This study has 
provided abridgments of these systems. Further 
research is needed in this area. The study has re- 
vealed a number of industries relatively unserved by 
Stanford graduates; it is suggested that these areas 
be perused for future placement opportunities. The 
sociological data as viewed in this report do not appear 
to have significant relevance to occupational place- 
ment; their worth might be questioned in the design 
of future studies. Processing a study of this size by 
the machine method has proved reasonably satisfactory 
but the limited population increased costs on a unit 
basis. 

Reporting the data around positions and positional 
sequence has increased the “N” and brought patterns 
and trends into sharper relief. Although this study 
has gathered occupational and industrial information 














The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress 


card number. Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





ENGINEERING 381 





of significance, which reveal trends for graduates of 
each major school, reporting on a university wide 
basis necessitates rather general treatment of the 


data. It is suggested that future studies of graduate 


placement be on a departmental basis. 
259 pages. $3.24. MicA 55-464 
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STRESS DISTRIBUTION IN A 
SHEET-STRINGER PANEL. (A SHEAR-LAG 
PROBLEM SHOWING EFFECTS OF BUCKLING) 


(Publication No. 11,092) 


Cheng-Ting Hsu, Ph.D. 
University of Minnesota, 1954 


Adviser: Joseph A. Wise 


The purpose of this study is to investigate the 
stress distribution in a shear-lag panel before and 
after the sheet buckles into a diagonal tension field. 
A three-stringer shear-lag panel with the load applied 
only on the center flange has been investigated. Theo- 
retical investigation of the stress distribution has 
been obtained under the assumption of orthotropic 
medium, rigid in the transverse direction (simply 
named as orthotropic theory) when the sheet does not 
buckle. After the sheet buckles and the effective 
Shear modulus of the sheet reduces to an unknown 
value, a simple and approximate theory is, therefore, 
developed. Since the variation of the effective shear 
modulus in the buckled sheet depends mainly on the 
rigidity of the edge members, an analysis based on 
assumptions concerning the form of stress (or strain) 
distribution along the boundaries of the panel rather 
than on the uncertain nature of compatibility in the 
sheet is, therefore, presented. It has to be assumed 
that the flange stress distribution can be properly 
described either by experimental results or empiri- 
cal formulas. For this shear-lag panel, a parabolic 
shape of stress distribution along the flanges was 
obtained from the experimental results. The bound- 
ary conditions along the side edges have taken into 
consideration the effect of transverse stiffeners when 
the diagonal tension fields are developed, i.e., the 
curvature of the longitudinal displacement of the 
sheet along the two side edges must be equal to the 
elastic moment loading of the stiffeners. The normal 
and shear stresses must satisfy the equation of equi- 
librium along the longitudinal axis and the boufidary 
conditions along the flanges while the transverse 
distribution is determined from the stiffener analysis. 

Experimental work has also been carried out in 
order to verify the above theories. Electrical strain 
gages were used to measure the stresses along the 
flanges and in the sheet of the shear-lag panel. A 
close agreement of the orthotropic theory with the 
experimental results was-found before the sheet 


buckles. After the sheet buckles into the diagonal 
tension fields, the phenomena of stress transition 
from the orthotropic theory was observed: 

(a) The web shevr stresses obtained by the ex- 
periments had about the same value near the center 
flange as predicted by the orthotropic theory, but it 
dropped almost linearly to a much lower value near 
the side flange than the theoretical values. 

(b) The normal stress along the center flange 
obtained from the experiments still agrees closely 
with the theoretical value, but the side flange carries 
lesser amount at the free end than the theory predicts. 

(c) The amount of normal stresses which failed 
to transfer to the side flange were taken by the well 
developed tension strips in the sheet. Therefore, the 
experimental values of the normal stresses in the 
sheet were much higher than the theoretical ones. 

The shear stress distribution in the buckled panel 
as obtained from the approximate analysis agrees 
with the above phenomena of the experimental results 
very closely and is within the accuracy of the approxi- 
mation of the assumed flange stresses. It is unfortu- 
nate that the normal stress distribution as represented 
by a sine series in the approximate analysis does not 
converge for a few finite terms. A further assumption 
of nearly constant normal stress in the central portion 
of the transverse section has shown fair agreement 
with the experiments. 

Furthermore, the exact two-dimensional stress 
analysis for shear-lag panels has also been discussed. 
It implicates innumerous boundary conditions and, 
therefore, the poor approximation of the expansion of 
the Fourier series for polynomial and hyperbolic 
functions of high powers and is not recommended for 


practical applications. 
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ENGINEERING, CHEMICAL 
THE TRANSIENT BEHAVIOR OF SINGLE-PHASE, 
NATURAL-CIRCULATION LOOP SYSTEMS 
(Publication No. 11,064) 
Charles D. Alstad, Ph.D. 
University of Minnesota, 1954 


Adviser: Neal R. Amundson 


A natural circulation loop consists of a closed 


fluid circuit connecting a heat source at one elevation 


with a heat sink at a higher elevation. Natural circu- 
lation, as opposed to forced circulation, is established 
by the density gradient around theloop. The perform- 


ance of a single-phase system can be predicted satis- 


factorily for steady state operation. This is dis- 
cussed in detail because of its importance in the 
analysis of the unsteady state problem considered. 

The advent of the atomic pile has created interest 
in calculating the transient or unsteady state behavior 
of single-phase, natural-circulation systems. This 
paper is concerned with the development of a practi- 
cal method for calculating such transients and the 
experimental verification of same. The method is 
applicable to any such system but the solution is 
specific and not general, i.e., the solution is depend- 
ent on the physical parameters of the system studied 
and on the particular operating conditions applied. 

To obtain a history of the transient rates of flow 
and temperature levels, the specific loop is divided 
into a number of space subdivisions. The energy 
balance, which reduces to a simple heat balance, is 
applied to each space subdivision. This gives the 
temperature for each interval at a new instant as a 
function of flow and temperatures evaluated at the 
previous instant. The one-dimensional, unsteady- 
state equation of motion is then applied with the 
assumption that the volumetric rate of flow is con- 
stant throughout the system at a given instant. This 
results in a finite-difference equation expressing the 
change in flow as a function of the hydraulic head and 
the loop resistance. With known temperature dis- 
tributions and flows, the hydraulic head and loop 
resistance may be evaluated to give the flow at the 
new instant. The iterative application of these equa- 
tions allows the solution to progress in time. The 
problem is best solved on a large digital computing 
machine. 

The stability of the finite difference equations 
may be readily assured by a suitable choice of the 
mesh ratio, VA T/ V,,; where V is the volumetric 
rate of flow, AT is the time increment, and V, is 
the volume of the space increment. A simple theo- 
retical example which was quite similar to operating 
conditions in the heat exchanger and for which an 
exact solution was known indicated that for stable 
mesh ratios, the convergence of the finite difference 
solutions was primarily influenced by the magnitude 
of the space subdivision. 

Two experimental natural circulation loops were 
erected and instrumented in order that the general 
method of analysis and assumptions made might be 


rigorously tested. Results were very encouraging and 
indicated that the transient behavior of natural circu- 
lation systems could be satisfactorily predicted. The 
reliability of the method will be directly related tothe 
accuracy with which the physical parameters of the 
system are known, i.e., heat transfer coefficients, 
frictional resistances, heat inputs, dimensions, etc. 
Thus, the equations used and the assumptions made 
in their derivation appear to be valid. 

262 pages. $3.28. MicA 55-466 


ANALOGUE OF ALTERNATING CURRENT 
THEORY APPLIED TO DIFFUSION PROCESSES 
IN BEDS OF POROUS CATALYST CARRIERS 


(Publication No. 10,880) 


Paul Frederick Deisler, Jr., Ph.D. 
Princeton University, 1952 


In Part I of this dissertation the experimental ap- 
plication of a technique new to the study of mechanisms 
operating in catalytic reactors is described. The 
method is based on the theoretical work of Rosen and 
Winsche 15) who have adapted mathematical methods 
used in alternating current theory to systems in which 
chemical or physical rate processes operate. In the 
present case the diffusion mechanisms occurring ina 
fixed bed of porous catalyst supports are studied. 

Experimentally, binary gas mixtures, flowing at 
constant flow rate but varying periodically and sinus- 
oidally in composition with time, are passed into the 
packed bed. The diffusion mechanisms acting in the 
bed cause adecrease in amplitude and a shift in phase 
of the composition wave as it passes through the bed. 
Equations relating the influent and effluent composition 
waves are derived, so that from experimental meas- 
urements of wave amplitudes and phase angle the 
diffusion coefficients for the diffusion rate mechanisms 
acting are obtained. The chief advantage of this method 
of measurement is that several different coefficients 
may be obtained from a single set of experiments on 
the system of interest, while older methods of meas- 
urement generally require separate experimental 
methods and apparatus for each coefficient measured. 

Three binary gas systems were employed: H,.-H,, 
C.H,-N., and C.H,-N2. One bed of porous solids was 
studied, 1/8” Norton alundum, spherical, catalyst 
supports. Flow rates were all in the viscous flow 
region, all Reynold’s Numbers being below 100, and 
the highest frequency used was 0.487 radians/sec. 

The important mechanisms were found to be dif- 
fusion in the porous spheres, and diffusion in the gas 
phase if the direction of flow (or longitudinal diffusion). 
Solid diffusion, longitudinal diffusion, and adsorption 
equilibrium coefficients were obtained, and all were 
found to be invariant with composition. Solid diffusion 
and adsorption equilibrium coefficients agree with 
values estimated a priori. The longitudinal diffusivi- 
ties obtained represent, to this author’s best knowl- 
edge, the first measurements of their kind ever made. 

Some experiments were made using non-sinusoidal 
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waves to demonstrate that harmonic analysis of such 
waves makes possible the exploration of frequencies 
above the capability of the wave generator to produce. 
By this means the frequency range was extended to 
0.955 radians/sec. 

Experiments were also carried out with a bed of 
non-porous 3 mm glass beads to check certain as- 
sumptions made in the derivation of the equations. 

Part II of this thesis describes the analytical 
device developed for the instantaneous measurement 
of the compositions of the gas streams entering and 
leaving the packed bed. The operation of the gas 
analyzer is based on the fact that the electrical con- 
ductivity of a gas exposed to a fixed source of ioniz- 
ing radiations is a function of the composition of the 
gas. Alpha rays are used in this case as they exhibit 
advantageous properties compared with other radia- 
tions. 

In its present form the analyzer is applicable to 
almost any binary gas mixture, although it is adapta- 
ble to use with multicomponent systems. Its chief 
advantage is its low response time, of the order of 
0.003 seconds. Other advantages of this instrument 
include low cost, an easily recorded output, simplic- 
ity of construction, and adaptability of form. 

194 pages. $2.43. MicA 55-467 


PHASE EQUILIBRIA IN SYSTEMS 
WITH SUPERCRITICAL ETHYLENE 


(Publication No. 11,043) 


David Burton Todd, Ph.D. 
Princeton University, 1952 


This study was conducted for the purpose of gather- 
ing quantitative data on the phase behavior of binary 
systems, in which one of the components is in the 
vicinity of its critical conditions and the other com- 
ponent is a relatively less volatile material, and for 
the investigation of the effects of chain length, func- 
tional group, volatility, melting point, polarity, 
molecular weight, and structure of the less volatile 
constituent on the phase behavior. 

Ethylene was chosen for the gas, as it is readily 
available commercially, and possesses critical 
conditions convenient for laboratory investigation 
(critical temperature, 9.5°C., critical pressure, 
50.7 atm.). 

The mutual solubility of ethylene with the follow- 
ing compounds was investigated at 10.5°C. and 
19.5°C.: 


propionic, caproic, capric, and stearic acids, 
oleic and adipic acids, 

propyl, hexyl, decyl, and cetyl alcohols, 
decane, cetane, and toluene, 

hexaldehyde, capronitrile, propyl propionate, 
ortho and para dichlorobenzene, 

water, glycerol, and urea, 


The results show that for many compounds, 
Henry’s law is applicable up to two-thirds of the 


critical pressure of ethylene, but in the vicinity of 
the critical conditions the law cannot be relied upon. 
Values of Henry’s law constants are tabulated over 
the region where the law is applicable. In the critical 
area, the solubility of the different compounds in 
ethylene is extremely sensitive to both pressure and 
temperature. 

At any one temperature, the pressure required 
for complete miscibility of a type compound with 
ethylene increases as the chain length of that type 
compound is increased. However, at the higher pres- 
sures, the critical composition becomes poorer in 
ethylene. The tendency for a type compound to form 
hydrogen bonds with itself decreases the mutual solu- 
bility of that compound with ethylene. Two liquid 
phases were found to exist in the ethylene — propyl 
alcohol and ethylene — hexyl alcohol systems above 
the critical temperature of pure ethylene. 

One of the important possibilities resulting from 
this investigation is the use of a supercritical fluid 
as an extracting medium. Two types of separation 
processes which make use of a supercritical fluid 
have been discussed. It is shown how fluid — liquid 
extraction can extend the applicability of solvent ex- 
traction beyond its present limits. Also, separation 
of solid melts, even eutectic mixtures, is shown tobe 
theoretically possible. The advantage of both proc- 
esses is that low volatile components, either liquid 
or solid, can be passed into a vapor phase in signifi- 
cant concentrations at temperatures far below that at 
which these components exhibit any marked volatility. 
As such, the separation processes outlined offer pos- 
sible advantages over present methods in the purifi- 
cation of heat sensitive compounds or isomers. 

153 pages. $1.91. MicA 55-468 


STUDY OF VAPOR PHASE 
CATALYTIC ESTERIFICATION 


(Publication No. 11,126) 


Robert Joseph Toman, Ph.D. 
University of Minnesota, 1954 


Adviser: Arthur J. Madden, Jr. 


The esters, methyl acetate, ethyl acetate, 
n-propylacetate, and n-butyl acetate, along with water, 
have been produced by continuous vapor phase reac- 
tions from acetic acid and the corresponding alcohols. 
The esterifications were carried out in a fixed bed 
catalytic tubular reactor of stainless steel four feet 
in length and two inches in diameter, heated by circu- 
lating Dowtherm A enclosed in a jacket. The randomly 
packed bed, which was 5.25 cm. in diameter and 100.0 
cm. long, contained 2226 grams of dry catalyst com- 
posed of WO, carried on porous alumina cylinders. 

A catalyst particle averaged 3.276 mm. in diameter 
and 3.577 mm. in length and contained 9.89% WO; by 
weight. 

The liquid reactants were pumped through flow- 
meters and thence into electrical preheaters. The 
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vaporized reactants entered the reactor at the top, 
passed through the catalyst bed, and then to the con- 
denser. The product from the condenser was imme- 
diately analyzed. The apparatus is automatically 
controlled with respect to temperature. 

The variables studied were temperature, rate of 
reactant feed, and mole ratio in reactant feed. Ma- 
terial balances and mass flow rate balances on the 
reactor indicate that no side reactions were occurring. 
Duplicate runs proved a constant catalytic activity 
during the experimental work, while experiments 
with just the pcrous alumina carrier as the packed 
bed showed that the WO, is a necessary part of the 
catalyst, Finally, the product remained water white 
throughout all experiments. 

Kinetic data were obtained at 140°C., 160°C., and 
180 C., in the case of methyl acetate, ethyl acetate, 


and n-propyl acetate and at 150°C., 160°C., and 180°C. 


in the case of n-butyl acetate. Analysis of the data 
showed that diffusion through a gas film on the sur- 
face of the catalyst, diffusion inside the catalyst 
particle, desorption of product, and adsorption of 
reactants are not rate-controlling steps; therefore, 
a surface reaction appears to be rate-controlling. 

The complete equation for the surface reaction as 
the rate-controlling step, integrated over the length 
of the catalyst bed, proved to be so complicated as to 
be of little use in correlating the laboratory data and 
proving the surface reaction mechanism. However, 

a pseudo-rate equation was determined which, when 
integrated over the length of the catalyst bed, repro- 
duced the laboratory data within experimental error. 
This equation was: 

ka, ap 
~1+maas’ 
where aq, ap are the activities of the acetic acid and 
alcohol, respectively, and k and m are empirical con- 
stants. This rate equation was a simplification of the 
true surface reaction rate equation; any more com- 
plicated equation than the one above did not improve 
the correlation. The pseudo-rate equation showed 
that kinetic data can be correlated by simpler expres- 
sions than those predicted by theory. In addition, 
this supports the assumption that the surface reaction 
is the rate-controlling step, since the pseudo equation 
was derived from the surface reaction equation. 

A plot was made of In k vs. 1/T and the best 
straight line drawn through the points even though k 
is not a true velocity constant. The slopes of the 
lines gave the following values for the activation 
energies: ethyl acetate, 15.5 K.cal./g.mole, n-propyl 
acetate, 16.1 K.cal./g.mole, and n-butyl acetate, 20.7 
K.cal./g.mole. 





r 
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THEORETICAL ANALYSIS OF REINFORCED 
CONCRETE BOX GIRDERS 


(Publication No. 11,067) 


Jacques E. Benveniste, Ph.D. 
University of Minnesota, 1954 


The purpose of this dissertation is to study the 
stress distribution in reinforced concrete box girders 
of constant cross section under lateral loads anda to 
determine whether the simple engineering formulae 
are sufficiently accurate for the design of usual struc- 
tures. 

In connection with the stress analysis two theories 
are developed. 

The first, called the approximate analysis, is 
applicable to girders consisting of stringers, carry- 
ing only direct stresses, and sheets carrying only 
shearing stresses. Girders of this type, called sheet- 
stringer models, are an idealization of actual girders. 

The second analysis, called the exact analysis, 
takes into account the direct stresses in the sheets. 
It is applicable to one-cell girders whose perimeter 
is a curve of continuous curvature and whose wall 
thickness has a continuous derivative with respect to 
the arc length. 

Both analyses are developed on the basis of the 
following assumptions: 


1. The material is homogeneous, isotropic, and 
elastic. 


. The stresses are uniform throughout the thick- 
ness of the walls. 


The girder is stiffened by infinitely closely 
spaced diaphragms, rigid in their own planes 
and offering no resistance to deformations out 
of their planes. 


The approximate analysis is developed and dis- 
cussed in Chapter I. Mathematically, the problem 
reduces to the solution of a linear differential system 
with constant coefficients. 

The results of the approximate analysis are ap- 
plied in Chapter II, to a 100-ft. highway bridge. The 
computed stresses are then compared to the stresses 
found by using the simple flexural and torsional for- 
mulae, 

The exact analysis is discussed in Chapter II. 
The equations determining the deformations of the 
girder can be reduced to a partial differential and 
integral equation with given boundary conditions. The 
solution is given in a series form. 

In Chapter IV it is shown how the results of the 
exact solution can be approximated by the stress 
analysis of a sheet-stringer model associated with 
the actual cross section. This sheet stringer model 
is obtained by considering a number of fictitious 
stringers on the centerline of the walls of the original 
cross section and joining them with fictitious sheets. 
As the number of fictitious stringers increases be- 
yond all bounds the deformations of the sheet-stringer 
model converge to the deformations of the actual girder. 
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The assumptions used in the development of the 
stress analysis are discussed in Chapter V. It is 
shown that the assumption relative to the presence of 
infinitely closely spaced diaphragms is a reasonable 
one and is not likely to lead to serious errors in the 
stress analysis of usual girders. 

In Chapter VI the results of the previous chapters 
are discussed. It is concluded that for girders of 
usual dimensions the simple engineering formulae 
are adequate for design purposes. Several possible 
generalizations of the results of this dissertation are 
suggested and discussed. 

In Appendix A certain linear operators occurring 
in the development of the exact solution arediscussed. 
It is shown that for a certain class of singular opera- 
tors it is possible to define generalized inverse oper- 
ators. The properties of these generalized inverse 
operators are studied in connection with their use in 
the study of eigenvalue problems occurring in this 
dissertation. 

A short list of previous studies on the stress dis- 
tribution in box beams._can be found in Appendix B. 

A brief review of these studies is presented in the 
Introduction. 
210 pages. $2.63. MicA 55-470 


THE FUNDAMENTAL HYDRAULICS 
OF OVERLAND FLOW 


(Publication No. 11,180) 


Eugene Porter Richey, Ph.D. 
Stanford University, 1955 


An analysis of the hydraulics of overland flow was 
made by reviewing its historical background, develop- 
ing a general differential equation for the surface 
profile, solving the equation, deriving simplified 
expressions for the profile and analyzing the meaning 
of certain runoff coefficients. 

It was found that the background literature on 
overland flowcould be arranged intofive time periods. 
The inception of a new idea and its subsequent impact 
on the broad field of drainage analysis formed the 
basis for blocking out the time periods. 

The equation for the surface profile of steady- 
state overland flow was derived for a smooth plane. 

It has the general form 


y'(y°- A,x”) Sy - Auxy - Asx 


in which y is the depth at x, y' is the surface slope, 
A, and A; are constants for a given rainfallintensity, 
So is the slope of the plane, and As is a function of the 
shear stress and rainfall intensity. Solutions were 
obtained by numerical integration for curves selected 
from three flow regimes: (1) laminar, (2) laminar 
disrupted by rainfall impact, and (3) turbulent. The 
formation of critical flow for certain combinations of 
the constants was forecast by the equation. 

From the general equation, its boundary conditions, 
and the results of the numerical solutions a set of 
simplified equations was developed to represent the 


three flow regimes and the critical flow condition. 

It was shown that the simplest equation, in which the 
depth is proportional to the cube root of x (distance 
from the origin), will conservatively approximate the 
volume of water contained in the overland flow profile 
for all phases of flow. For the critical and turbulent 
flow conditions, the depth is proportional to the two- 
thirds power of the distance from the origin. The 
errors induced by simplifying the general equation 
are shown graphically. 

The approximations implicit in the use of K and k, 
the volume and depth coefficients, respectively, in a 
current method of runoff analysis were disclosed by 
comparing their derivations with the different forms 
of the general profile equation. 
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A RIPPLE TANK FOR WAVE 
PROPAGATION STUDIES 


(Publication No. 10,823) 


Henry Richard Alexander, Ph.D. 
Princeton University, 1952 


This investigation includes a comprehensive treat- 
ment of the operation of a ripple tank for analogue 
studies of acoustic and electromagnetic wave propaga- 
tion, and contains illustrative examples in radiation 
and diffraction. 

The tank generates surface waves on water 1.5 
cm. deep over a frequency range from 15 to 40cycles 
per second having a peak ripple amplitude of about 
.005 cm. Visual portrayal of the wave fields is pro- 
duced by light passed up through the bottom of the 
tank, refracted by the ripple crests, and intercepted 
by a ground glass screen. A more complete theory 
of focussing by ripples is presented for an accurate 
interpretation of the refraction patterns. The analogy 
to two-dimensional acoustic waves given by Davis is 
presented along with an analogy to two-dimensional 
electromagnetic waves. The illustrative examples 
include the treatment of radiation from a piston and 
diffraction by cylinders. 

96 pages. $1.20. MicA 55-472 


AN ANALOGY METHOD FOR THE 
SOLUTION OF DIFFERENTIAL EQUATIONS 


(Publication No. 10, 826) 
Reuben Edward Alley, Jr., Ph.D. 
Princeton University, 1949 


The purpose of this dissertation is to describe a 
new method of design of an electrical network which 
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will give approximate solutions, over a given range 
of the independent variable, of single, simultaneous, 
and partial differential equations, both linear and 
nonlinear. 

A brief survey is made of previously published 
developments in the application of electricalcircuits 
to the solution of differential equations. Reference 
is made particularly to the work of Paschkis and 
Kron and their associates. In common with their 
networks, the present method is based upon the anal- 
ogy between the equations expressing Kirchhoff’s 
laws for a circuit such as that of figure A and the 
difference 
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Figure A 


equation which is an approximation to the differential 
equation to be solved. The present method, however 
is more general and is applicable to a wide variety 
of problems. Particular attention has been given to 
the development of network configurations which are 
convenient to set up and to manipulate. Wherever 
possible, resistive elements have been used to facili- 
tate adjustment and to eliminate errors associated 
with the losses inherent in inductive elements. 

A unique feature is the representation of the non- 
linearity in a differential equation by means of cur- 
rents which are supplied at each node of the network 
from an external source of power (seefigure A). The 
nonlinearity in the equation then does not appear in 
the expression for the admittances of the circuit ele- 
ments, and any desired type of nonlinearity may be 
introduced by the manual adjustment of these currents. 
A nonlinear equation is thus represented by linear 
circuit elements. 

In the discussion of this method, the circuit which 
is applicable to a single differential equation is con- 
sidered as a unit. Itis shownthat by making suitable 
interconnections between the nodes of two or more 
such units, one obtains networks whichare applicable 
to the solution of simultaneous first and second order 
equations and to partial differential equations. 

The equations relating network admittances to the 
coefficients of the differential equation are first de- 
rived for a single unit. The derivation is more 
general than those previously published, and it is 
shown that it is possible to remove many of the con- 
ditions that were previously thought to be necessary. 
Further conditions can be removed by the use of 
unilateral impedances, negative impedances, or both. 
Feedback amplifiers can be used to obtain accurate 
unilateral and negative impedances. 

The various types of interconnections for repre- 
senting simultaneous and partial differential equations 


are considered. Many of the results obtained for the 
single unit are applicable to these networks. Investi- 
gation is made of the conditions under which bilateral 
elements are permissible in these cases. Itis shown 
that in general this method of representing differen- 
tial equations may be extended to n simultaneous 
equations or to a partial differential equation in n 
independent variables. The network for second order 
partial differential equations is found to reduce, as 
special cases, to networks previously described as 
applicable to the electromagnetic field equations, and 
to the heat flow equation. 

Boundary conditions are imposed upon the solutions 
by suitable design of the terminating elements at the 
ends of each unit. Methods for determining the con- 
figuration of these elements are presented. 

A practical resistance network has been constructed 
and applied to the solution of certain second-order 
nonlinear equations. Two methods of operating this 
network are described. The first involves only the 
use of meters. The second presents the information 
from the network on a cathode ray tube. This device 
has proved to be superior since it reduces the time 
required to obtain proper adjustment of the circuit 
and since it makes possible the solution of certain 
types of equations to which the first method is not 
applicable. 

The visual presentation of network data also makes 
possible the application of the network to the solution 
of eigenvalue problems. Both eigenvalues and the 
corresponding eigenfunctions can be obtained. The 
network has also been employed in the solution of 
eigenvalue problems. Experimental results are 
tabulated and are compared with analytical or numeri- 
cal solutions. 

The accuracy of the method is found to depend 
primarily upon the size of the increments of the inde- 
pendent variable in the difference equation. 

129 pages. $1.61. MicA 55-473 


AN ANALYSIS OF WAVE GUIDES 
OF ARBITRARY CROSS SECTION 


(Publication No. 10,870) 


Preston Rively Clement, Ph.D. 
Princeton University, 1950 


At the present time the only uniform wave guides 
which may be analyzed easily are those of very sim- 
ple cross-section, such as circular or rectangular. 
Since these shapes are also easy to manufacture, 
they are by far the most common types of guide in 
use today. For special purposes, however, guides of 
other cross-sections are useful. Therefore, it is 
desirable to find some means of analysis, in order to 
avoid the time and expense involved in actually con- 
structing the guides and in making experiments to 
determine their properties. 

It was found that the class of conformal and iso- 
gonal transformations will transform a guide of given 
cross-section filled with a homogeneous dielectric to 
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a guide of another cross-section filled with a non- 
homogeneous dielectric. If the original guide is of 
such a shape that a transformation can be found which 
will change the boundaries into a simple shape so 
that the boundary conditions may be easily applied, 
then frequently the resulting wave equation is of the 
nearly constant coefficient type, and may be solved 
relatively easily to any degree of accuracy by known 
approximation methods. Examples are given, and in 
particular the change in cut-off frequencies of a rec- 
tangular guide which has become deformed slightly 
is investigated. 

For a mathematically complicated shape such as 
a ridged guide, the conformal transformation method 
becomes too laborious. Because this shape has re- 
ceived a great deal of attention, a variational method 
applicable for the ridged guide is presented. The 
guide is divided into two parts, a series solution found 
for each part, and then the solutions matched along 
their common boundary and the boundary condition 
satisfied as well as possible according to the least 
squares deviation. A particular case is considered, 
and the result found to agree closely with the experi- 
mental value for very few terms of the series. An 
example is then given to show the possibilities of 
extension of this method to shapes other than the 
ridged cross-section. 

For a more general shape, neither of the foregoing 
mathematical methods is feasible. Therefore, it 
seems reasonable to turn to some experimental 
method which would utilize an analogous circuit. Such 
circuits known today are either lumped constant net- 
works or membranes. The former possess the dis- 
advantages of being costly, bulky, and generally in- 
capable of simulating sharp corners with a good 
degree of accuracy. With vibrating membranes it is 
difficult to satisfy the boundary conditions for the TE 
modes, and the accuracy of all results is low. 

A simple distributed analogous circuit was con- 
structed, consisting of two conducting plates witha 
dielectric between them. It was shown that if the 
boundaries were open-circuited, the voltage between 
plates is analogous to the longitudinal component of 
the magnetic field in a wave guide, whereas if the 
boundaries are short-circuited, the voltage is analo- 
gous to the longitudinal electric field in a guide. 
Therefore, if the “sandwich” formed by the plates 
and the dielectric material is cut out in the same 
shape asthe cross-section of the guide to be investi- 
gated, the open-circuited model will be the means of 
investigating the TE modes, whereas the short- 
circuited model will give the information about the 
TM modes. The model need not be the same size as 
the cross-section of the guide, but may be much 
larger, in which case relatively low investigating 
frequencies may be used. By the means of these 
analogous circuits, cut-off frequencies, propagation 
constants, power handling capacities, and attenuation 
may be determined for any shape whatsoever. 

The rectangular guide was investigated in order 
to determine the accuracy of the measurements. The 
results were within 1% of the theoretical values. The 
ridged guide of a particular shape was investigated 


and the results compared with those of existing 
mathematical analyses. 
101 pages. $1.26. MicA 55-474 


STUDY OF PERIODIC STRUCTURES FOR HIGH- 
VOLTAGE TRAVELING-WAVE-TUBE OPERATION 


(Publication No. 11,170) 


Robert Allen Craig, Ph.D. 
Stanford University, 1955 


Circuits that are suitable for use in traveling- 
wave-tubes with high power outputs must, in general, 
be periodically loaded waveguides which have high 
impedance and are capable of dissipating large quan- 
tities of heat. Several periodic structures designed 
for traveling-wave-tube operation at 3000 Mc/s with 
beam voltages of 100 kv have been cold tested in 
order to determine the width of the passband and the 
circuit impedance. 

The passbands are found by shorting the guide 
with conducting planes in planes of symmetry and 
measuring the resonant frequencies of the desired 
propagating mode. Anw-f diagram thus found can 
then be used to determine the phase and group veloci- 
ties as a function of frequency over the passband. 
This information, combined with the results of the 
perturbation measurements made at the resonant 
frequencies, gives the impedance of the structure in 
the passband. 

The loading of the structures causes a high har- 
monic content to exist in the traveling wave. If spac- 
ings between sections are adjusted to take advantage 
of these harmonics for purposes of amplification, 
larger fractional bandwidths can sometimes be ob- 
tained without an appreciable sacrifice in impedance. 
Several space-harmonic structures are described in 
this report which have adequate bandwidth and im- 
pedance to be useful as amplifiers. Coupling between 
sections is varied in order to modify these parameters. 
A new type of coupling which enables one to use a 
structure in the fundamental mode and obtain large 
bandwidths while maintaining the impedance as high 
as in narrower band circuits has been designed. 
Calculations based on cold measurements for this 
circuit show that fairly uniform gain over a 15 per 
cent bandwidth can readily be obtained with an output 
power of about 1 Mw. Modifications can be made to 
improve the operation still further. 

161 pages. $2.01. MicA 55-475 
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LARGE SIGNAL THEORY OF THE TRAVELING- 
WAVE TUBE (INCLUDING THE EFFECTS OF 
LOSS, SPACE CHARGE, AND FINITE “C”) 


(Publication No. 11,177) 


Howard Charles Poulter, Ph.D. 
Stanford University, 1955 


This dissertation is an extension of the large sig- 
nal theory of the traveling-wave tube to include the 
effects of circuits loss, finite C, and space charge. 
An earlier theory developed by Nordsieck was valid 
tor C >0 andneglected loss and space charge. 

At a single frequency the helix can be replaced by 
an equivalent transmission line. The effect of lossis 
included by considering the transmission line to be 
lossy. 

The effect of finite C is included in two ways. All 
terms involving C, which were neglected in the small 
C theory, are now retained. Also, by a somewhat 
different solution of the equations some of the terms 
of the order of C no longer appear. Secondly, under 
conditions of finite C, there is an additional term 
which did not appear in the earlier theory. It is as- 
sociated with the backward energy present on the 
helix under conditions of finite C. 

Space charge effects were included by considering 
the field acting upon the electrons to consist of a cir- 
cuit field (as in the earlier theory) and a space-charge 
field. This space-charge field is evaluated by expand- 
ing the charge distribution of the beam in a fourier 
series in the time domain. An approximation to the 
electric field associated with each of the fourier 
components of charge is derived. From this a weight- 
ing function is derived relating the space-charge field 
at a particular electron to the distribution of charge 
about this electron. This weighting function has been 
calculated for various ratios of beam diameter to 
beam wavelength and for various circuit to beam 
diameter ratios. 

Equations are developed which allow for the com- 
putation of cases where the electric field is not con- 
stant across the beam. This is accomplished by 
approximating such a beam by a series of thin beams 
over which the field is constant. The equations are 
so complicated for the thick beam case that calcula- 
tions based on these equations are impractical at 
present, 

The numerical calculation procedure for thin 
beams is described. An IBM Card Programmed 
Calculator was available for the calculations. Results 
of calculations for thin beams, using this machine, 
are presented for C = 0.2, QC = d= 0.0, andb=1.5 
and 2.2. A space-charge case was attempted but 
incomplete results are presented as it was unfinished 
after a year of calculation. In all the calculations the 
input power is 30 db below C times the beam power. 
The calculations are carried just beyond the point of 
peak power output. The results presented include 
signal level, phase shift, efficiency, maximum and 
minimum electron velocity, average electron velocity, 
average electron energy, and harmonics of charge up 
to the fourth plotted versus distance along the tube. 
Also included at representative points along the tube 


are plots of beam current versus arrival time, elec- 
tron velocity versus arrival time, and arrival phase 
versus entrance phase. 
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SIMPLE EJECTOR DESIGN PARAMETERS 
(Publication No. 11,178) 


Paul Francis Pucci, Ph.D. 
Stanford University, 1955 


The one-dimensional flow analysis of the simple 
ejector with a constant area mixing-tube is developed. 
The non-dimensional parameters governing the sys- 
tem performance are determined for model testing. 
The performance evaluation is expressed in terms of 
the ratio of secondary flow rate to primary flow rate 
as a function of the ratio of the “pumped head” of the 
secondary flow to the “driving head” of the primary 
flow. 

The departures of the actual velocity profiles 
within the ejector from the uniform velocity profiles 
assumed in a one-dimensional flow analysis are ac- 
counted for by the use of correction factors modifying 
the momentum and kinetic energy terms in the analy- 
sis. An experimental program for the purpose of 
establishing the correction factors is reported. 

The program was limited to low ratios of second- 
ary flow cross sectional area to primary flow cross 
sectional area, specifically, 0.852, 1.835, 3.741, and 
6.984, The mixing-tube length was varied from four 
to eleven diameters. The effects of these changes in 
ejector geometry upon the correction factors and 
upon system performance were experimentally deter- 
mined. “Optimum” performance was obtained with a 
mixing-tube length of approximately seven diameters. 

The axial static pressure recovery along the 
mixing-tube was experimentally determined for each 
ejector geometry. 

The effect of adding a diffuser to the constant area 
mixing-tube is treated briefly, both in the one-dimen- 
sional analysis and in the experimental program. 

A theoretical analysis of the two-dimensional, 
axially-symmetric mixing process is proposed. Be- 
cause little is known of the mechanism of theturbulent 
fluid shear in the mixing process, no formulations of 
this phenomena are available which permit solutions 
comparable with the experimental results. 
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ENGINEERING MECHANICS 


A STUDY OF PRESSURE VARIATION IN THE 
REGION OF BOUNDARY LAYER 
TRANSITION IN CYLINDRICAL TUBES 


(Publication No. 11,167) 


Karl Brenkert, Jr., Ph.D. 
Stanford University, 1955 


This dissertation presents an analytical-experi- 
mental method of determining the bulk properties 
within the transition zone from laminar to turbulent 
boundary layer in cylindrical tubes. Bulk properties 
are defined as velocity profile, pressure, boundary 
layer thickness, shear stress variation, and head 
loss. The method consists of solving for the bulk 
properties by using an experimentally determined 
pressure variation and an approximate shear stress 
variation together with the momentum equation, 
Bernoulli’s equation with a head loss term, and the 
continuity equation. 

All experimental work was done on water flowing 
from a reservoir through a smooth bellmouth into a 
uniform diameter tube. By variation of the head in 
the reservoir and the length of the tube it is possible 
to plot the pressure variation along the tube for a 
particular diameter Reynolds number. A diameter 
Reynolds number of 80,000 was used for this work. 
All the bulk properties are plotted at this Reynolds 
number for their variation through the transition 
zone, 

Each of the results agrees very well with the 
others which leads to the conclusion that this method 
of determining the bulk properties in the transition 
zone is acceptable for making predictions in design 


calculations. 
98 pages. $1.23. MicA 55-478 


HARMONIC, SUPERHARMONIC, AND 
SUBHARMONIC RESPONSE FOR SINGLE DEGREE 
OF FREEDOM SYSTEMS OF THE DUFFING TYPE 


(Publication No. 11,169) 
John Cargill Burgess, Ph.D. 
Stanford University, 1955 
The Ritz Averaging Method (or Galerkin Method) 
is applied to systems represented by the equation 
G+ 2DKq + K*(q + u7q°) - p cosQt = 0, 
where 
D,K,uU>0. 


The investigation makes use of bi-frequency approxi- 
mations, such as 


q = Q, cos Qt - a) + Q,cos (32t -as ). 


The algebraic equations resulting from application of 
the Ritz Averaging Method are solved exactly. The 
range of applicability of the bi-frequency type of 


approximation, as well as the range of validity of 
some possible abridgements, is discussed. 

The principal contribution of this investigation 
consists in the derivation and analysis of equations 
with damping considered for the superharmonic of 
order 3 and for the subharmonic of order 1/3. Re- 
sponse curves are given for the amplitudes of the 
harmonics and for the phase angles involved in each 
of the two types of motion. A new phenomenon, super- 
harmonic jump, is described. 

A second contribution consists in a comparison 
for free undamped motion of the exact solution with 
approximate solutions obtained by the Ritz and the 
perturbation methods. This comparison indicates 
the apparent limit of convergence for the perturbation 
solution. For the Ritz solution, however, no limit of 
convergence is evident. 

A third contribution consists in a comparison for 
forced undamped motion between approximate solu- 
tions obtained by the Ritz and the perturbation meth- 
ods. Here, also, the Ritz method apparently provides 
superior results. 

98 pages. $1.23. MicA 55-479 


A STABILITY PROBLEM OF A 
CYLINDRICAL SHELL SUBJECT TO 
DIRECT AND BENDING STRESSES 


(Publication No. 11,173) 


Heinrich Victor Hahne, Ph.D. 
Stanford University, 1955 


The investigation deals with the analysis of the 
elastic stability of a cylindrical shell under a load, 
which in addition to direct stresses produces also 
bending moments in the walls of the shell. The dif- 
ferential equations are derived for the case of a 
radial line load of constant magnitude and constant 
direction. This kind of load was chosen to demonstrate 
the method of analysis because it leads to the sim- 
plest equations. However the method presented can 
be applied to investigate the elastic stability of a 
cylindrical shell under a load of a quite general 
nature. The only restriction is, that the load must 
have axial symmetry, because only then can a sta- 
bility problem exist. 

The differential equations of the problem are 
derived twice using two different methods of approach. 
The first method is the consideration of the equilib- 
rium of the deformed shell element. Three equations 
of equilibrium of forces, and three equations of equi- 
librium of moments acting on the deformed shell 
element are obtained in this way. One of these 
equations becomes an identity, and by eliminating 
the transverse shearing forces from the remaining 
five, three partial differential equations for the com- 
ponents of the buckling displacements u, v, and w are 
obtained. 

The second method of approach involves the con- 
sideration of the potential energy of the shell in the 
buckled state. From the condition that this potential 
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energy has to be a minimum, using methods ofcalcu- 
lus of variations, the differential equations of the 
problem are obtained. 

These differential equations are then used to de- 
termine the numerical value of the critical load for a 
shell of given proportions and given boundary condi- 
tions. For this purpose the forces and moments 
which are caused by the application of the load and 
which are present before any buckling deformations 
occur, are expressed by Fourier series. The solu- 
tions for the components of the buckling displacements 
are also assumed in the form of Fourier series. 
Substituting these Fourier series into the differential 
equations, an infinite number of triplets of infinitely 
long homogeneous algebraic equations is obtained. 

For the purpose of numerical evaluation this 
infinite system is approximated by taking a system 
of 12 equations with 12 unknowns. This approxima- 
tion gives results of such accuracy, that if instead of 
12, 15 equations are taken, the value of the critical 
load changes by only 3%. The critical value of the 
load is found by using matrix iteration. The calcula- 
tion is carried out for two shells with the same wall 
thickness and with a length-radius ratio L/a = 2 in 
one case, and L/a = 4 inthe other. The critical value 
of the load turns out to be almost the same in both 
cases, which shows that an increase of the length of 
the shell beyond L/a = 2, although it changes the 
circumferential mode of buckling, has little effect on 
the critical value of the applied load. 

158 pages. $1.98. MicA 55-480 
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SOME EXPERIMENTAL INVESTIGATIONS 
OF DIFFUSION IN MOLTEN METALS 


(Publication No. 11,185) 


Steven John Rothman, Ph.D. 
Stanford University, 1955 


Self-diffusion and the diffusion of trace amounts 
of bismuth in molten lead and the diffusion of lead 


and bismuth in a molten alloy of bismuth and lead 
were investigated. The method used was diffusion 
from a capillary into a reservoir of molten metal, 
using radium D and radium E (g.Pb”° and ,3Bi”°) as 
tracers. The investigation was carried out over a 
range of temperatures. 

The following data were obtained: 


Self-diffusion in lead: 


D = (9.13 + 0.30) x 10% cm/sec. exp 


_ 4450 t 339 


RT 
Diffusion of trace amounts of bismuth in lead: 


D = (9.63 + 0.50) x 10*cm?/sec. exp 
4070 + 546 

cf RT 
Diffusion of lead in a bismuth - 0.255 atomic % 
lead alloy: 

+ 

D = (0.120 7 0.009) cm?/sec. exp - sake 1079 

Diffusion of bismuth in a bismuth - 0.255 atomic 


% lead alloy: + 
= 466 
D = (0.0465 + 0.001) cm*/sec. exp - ST 


Statistical analysis of the data showed that the 
activation energies for diffusion in lead did not differ 
on the 50% level of significance, and that the activa- 
tion energies for diffusion in the bismuth alloy did 
not differ on the 75% level, whereas the Do values 
for the two matrices differed on the 99.5% and 97.5% 
levels respectively. The statistical analysis showed 
that the assumption of the relation 


D = Do exp - H/RT 








was justified. 

The activation energies in both cases were greater 
than the activation energies for viscosity. Agree- 
ment with the Stokes-Einstein equation and Eyring’s 
equations was quite poor. 

Experiments were also made with a shear cell 
with 7 mm specimen holes. These failed due to con- 


vection. 
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THE HOLY CROWN OF HUNGARY 
(Publication No. 10,936) 


Patrick Joseph Kelleher, Ph.D. 
Princeton University, 1947 


The Holy Crown of Hungary (figs. 3 & 4), an early 
XII century assemblage of elements of various date 
and provenance, has been one of the most inaccessible 
works of art in the Western World to scholars, having 
been exhibited and made available for study only on 
some six occasions during the last century. This 
thesis is based on the author’s investigation of the 
object itself (plates I--X) while a Fine Arts Specialist 
Officer in Germany in 1945, and on a subsequent ex- 
amination of the bibliographical material which has 
appeared to date on the Holy Relic. (Cf. Bibliography 
on the Holy Crown). 

The Introduction (pp. 1-28) consists of four parts. 
Section A deals with the significance of the Holy 
Crown to Hungary, pointing out the unique position 
the object has held in the conception of the Magyar 
state as the source and embodiment of all authority 
and power, and traces the development of this con- 
ception. Section B treats the protective measures 
which have been initiated by legislative action to 
conserve the Holy Crown from danger and presents 
a historical account of the personal history of the 
object. Section C consists of a critical analysis of 
the significant bibliographical material which has 
appeared after 1613 and summarizes the major con- 
clusions reached by previous writers on the object. 
Section D is the statement of purpose of the author 
for the current study, itemizing those problems 
which are to be treated in the thesis. 

Part I (pp. 29-82) consists of three sections. 
Section A treats the historical background which 
produced the Holy Crown, covering the period be- 
tween the year 1000 and the late XII century. Section 
B is a descriptive study of the Holy Crown, revealing 
the object to be an assemblage of parts of different 
date and provenance which were subsequently united 
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to create the existing headdress. Section C is a 
critical examination of the literary evidence for the 
putative Pope Sylvester-St. Stephen crown which, 
traditionally, is believed to survive as the upper 
hemisphere of the existing headdress. 

Part II (pp. 83-166) is also composed of three 
sections. Section A consists of an analytical study 
of the lower diadem of the Holy Crown (figs. 3 & 4) 
which establishes the date of the Byzantine stephanos 
and identifies the portrait enamels pictured thereon 
(figs. 20, 21, 22); considers the significance of the 
imperial gift from the Byzantine Emperor Michael 
VII Dukas (1071-78) to the Hungarian king, Géza I 
(1074-77); determines the original aspect of the 
diadem and establishes the category of crown types 
to which it belongs; treats briefly the origin and 
development of the stephanos crown from late Roman 
times to the end of the XI century, and determines 
the place of the lower diadem in Byzantine art. Sec- 
tion B consists of an analytical study of the upper 
hemisphere of the Holy Crown which considers the 
opinions of previous writers with respect to its date 
and provenance, investigates the validity of their at- 
tributions by stylistic analysis and rejects their con- 
clusions as non-confirmed by the evidence. The city 
of Regensburg in Bavaria in South East Germany is 
then considered historically and art historically as 
a possibility for localization and, through stylistic 
analysis, established as the origin of the upper 
hemisphere, which can be dated about the year 1000. 
The final paragraphs deal with a consideration of the 
character of the original object from which the upper 
crown was composed. Section C presents an investi- 
gation of the assembly of the various elements which 
comprise the existing headdress. The date of the 
first appearance of the corona clausa type, the im- 
perial crown of Byzantium which provides the model 
for the Hungarian crown, is established, and assign- 
ment of the assembly to Colomon I, King of Hungary 
(1095-1116) is made through stylistic, historical and 
literary evidence. 
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GEOLOGY OF THE CANYON RANGE, UTAH 
(Publication No. 10,867) 


Francis Wyman Christiansen, Ph.D. 
Princeton University, 1948 


The Canyon Range is situated in west-central 
Utah near the eastern margin of the Great Basin 
province and includes an area of approximately 350 
square miles, within which 36,000 feet of sedimentary 
rocks are exposed. The oldest sedimentary rocks are 
composed of massive quartzite units interbedded with 
shale and are of Proterozoic (?) age. Unconformably 
above this sequence is the Tintic quartzite, Ophir 
formation and Upper Cambrian and undifferentiated 
limestones and dolomites of Lower, Middle, and 
Upper Cambrian ages, respectively. The upper strata 
of this limestone and dolomite sequence may be of 
Ordovician age or younger. A thick continental se- 
quence of coarse conglomerates, sandstone, shale, 
and several freshwater limestone beds of Upper Cre- 
taceous age overlies with angular unconformity the 
lower Paleozoic and older rocks. The sequence of 
strata is correlated with the Indianola (?) group and 
Price River (?) formations of the Gunnison and Wa- 
satch Plateaus. In the eastern piedmont these forma- 
tions are overlain unconformably by a heterogeneous 
assemblage of continental sedimentary rocks com- 
posed of conglomerates, sandstones, red shales, cal- 
careous siltstone, and limestone of late Cretaceous 
and early Tertiary ages that are correlated with the 
North Horn (?) formation of the Wasatch Plateau. 
Above the North Horn (?) formation and resting un- 
conformably on it are Oligocene (?) conglomerates 
that compose a new formation that has been defined 
and named the Fool Creek conglomerate. 

Unconsolidated sediments are confined to the ties 
monts of the range and the channels of the larger 
stream valleys. Pre-Bonneville alluvial and mudflow 
deposits of Pleistocene age have partly filled the 
main canyons west of the divide and compose the 
greater part of the valley deposits below the mouths 
of the canyons. Lake Bonneville silts and clays of 
this same ago occur along the western, northern and 
northeastern margin of the range. Recent stream 
and river sediments are being laid down in the adja- 
cent valleys and in the channels of streams that drain 
the area. Eolian deposition in the forming of dunes 
is currently in progress on the western piedmont. 

The Gilson Mountains immediately north of the 
Canyon Range are composed of Carboniferous rocks. 
The Madison limestone and Brazer (?) limestone of 
Mississippian age, and Weber (?) quartzite of Penn- 
sylvanian age are present. The structure that brought 
these Carboniferous rocks in contact with pre-Cam- 
brian (?) and Lower Paleozoic rocks of the Canyon 
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Range is covered by Pleistocene and Recent sediments. 
A detailed investigation of the area north of the Sevier 
River would probably reveal its nature. 

Two large folds are the most prominent struc- 
tures of the Canyon Range. The core of the range is 
an assymmetrical northward plunging syncline and 
the southwestern part of the range is a southward 
plunging, assymmetrical and locally overturned, 
anticline. The synclinal core, composed of Protero- 
zoic (?) and lower Paleozoic strata, consists of a 
folded, overthrust sheet. 

The thrust fault along the eastern front of the 
range dips westward at angles that vary between 40 
and 55 degrees and in the western part of the range 
dips eastward at approximately 45°. Interior normal 
faults of pre-Miocene (?) age that are not expressed 
in the present topography occur in the southwestern 
part of the range. Border normal faults that are 
responsible for the present relief of the range occur 
in a north-south zone in the southeastern piedmont. 
Recent scarplets are common in this zone. 

These structures developed largely during three 
major crustal disturbances; a mid-Cretaceous orog- 
eny, the Laramide orogeny and Basin and Range fault- 
ing. During early Cretaceous time and extending into 
the early Upper Cretaceous, folding and overthrusting 
occurred on a large scale which produced the major 
structural features of the range. The highland pro- 
duced by this disturbance during Upper Cretaceous 
time shed tremendous quantities of debris that ac- 
cumulated in the lowlands to the east (Indianola (?) 
group and Price River (?) formation) and eventually 
buried the deeply eroded eastern margin of the high- 
land which was the site of the present Canyon Range. 
Immediately following the deposition of the Indianola 
(?) group and Price River (?) formation, early Lara- 
mide stresses penetrated the area and the older 
structures were intensified and the Upper Cretaceous 
sediments were folded and tilted. The overthrust 
plane and the overlying strata were folded and the 
developing wedgeshaped core of the range was 
squeezed up and out along thrust planes over Upper 
Cretaceous strata. 

The early Laramide mountains were deeply eroded 
and later (Oligocene (?) time) were almost completely 
covered by gravels that now compose the Fool Creek 
conglomerate. The submature to mature surface that 
developed after the deposition of the Fool Creek con- 
glomerate was broken by the initiation of Basin and 
Range faulting sometime near the close of the Mio- 
cene (?) or in early Pliocene (?) time that has con- 
tinued to the present. 
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EROSION SURFACES IN THE ADIRONDACKS 
(Publication No. 10,877) 


George Henry Crowl, Ph.D. 
Princeton University, 1950 


The fracture pattern of the Adirondack province 
was established during Pre-Cambrian deformation; 
block faulting occurred along these lines in the 
eastern part of the province at the close of the Ta- 
conic revolution. Two physiographic sections in the 
province are described: (1) the eastern Mountain 
section where rectilinear drainage along fault lines 
has outlined the major topographic blocks, and (2) the 
western Piedmont section of low relief where drain- 
age parallels the trend of rock foliation. 

The erosional history of the Adirondacks is com- 
parable to that of the Appalachian region. The Pre- 
Cambrian peneplain on the margins of the province 
is bevelled by Cenozoic erosion surfaces which ex- 
tend across the Piedmont and the exhumed fault block 
mountains. From oldest to youngest, the Big Moose 
and Childwold peneplains and the Mohawk and Albany 
strath terraces are correlated respectively with the 
Upland, Schooley, Harrisburg and Somerville pene- 
plains of the Appalachian region. 

84 pages. $1.05. MicA 55-484 


GEOLOGY OF WELDON BAY AREA, MANITOBA 
(Publication No. 10,932) 


Jorma Osmo Kalervo Kalliokoski, Ph.D. 
Princeton University, 1951 


All of the rocks in the Weldon Bay map-area are 
Precambrian in age and most may be Archaean. The 
stratified rocks consist of the Amisk series which is 
volcanic and the Kisseynew series which is predom- 
inantly sedimentary. The two series are separated 
by the Weldon Bay thrust-fault which is believed to 
follow an unconformity at the base of the Kisseynew 
series. 


Several ages of intrusive rocks can be determined. 


The oldest, consisting of granodiorite and quartz 
diorite-gneiss, outcrop northwest and northeast of 
Nesosap Lake. The majority of the granitic bodies 
were intruded at a later period. The age relationship 
of these bodies to those emplaced in the Kisseynew 
gneisses is not known. 

Most of the structure is interpreted in terms of 
the regional tectonic picture. The Amisk rocks may 
have been cross-folded perhaps during the Kisseynew 
orogeny when the Kisseynew gneisses were folded 
along east-west axes. In the Weldon Bay-Sherridon 
region the Kisseynew complex appears to consist of 
superimposed, recumbent folds. 

204 pages. $2.55. MicA 55-485 


THE GEOLOGY OF 
SIXTEEN MILE CREEK AREA, MONTANA 


(Publication No. 10,941) 


Hugh Douglas Klemme, Ph.D. 
Princeton University, 1949 


The Sixteen Mile Creek area is situated in south- 
western Montana at the southern end of the Big Belt 
Mountains, and extends across the tectonic boundary 
separating the range-and-basin region of the eastern 
Rockies from the zone of imbricate thrusting, which 
extends southward from the Canadian Front Range 
region. In addition to block uplifts, characteristic of 
the eastern Rockies, and the thrust faults, similar to 
those of the Canadian Front Range, the area is fea- 
tured by a zone of high-angle (reverse?) faults which 
separate the strongly elevated Big Belt Mountains on 
the east from the less elevated Townsend Valley of 
the Missouri River on the west. 

The present block uplifts were ancient positive 
elements, recurrently activated during the deposition 
of pre- Paleocene sediments. Late Cretaceous and 
early Paleocene doming was followed by the main 
Laramide thrusting which commenced after Paleo- 
cene deposition. The high-angle faults alone the west 
side of the Big Belt block were active before, during 
and after the main Laramide orogenic period as indi- 
cated by the stratigraphic record, the displacement 
of erosion surfaces, and by local recent earthquakes. 

227 pages. $2.84. MicA 55-486 


STRATIGRAPHY AND STRUCTURE OF 
THE WHITAKER PEAK-REASONER 
CANYON AREA, VENTURA AND 
LOS ANGELES COUNTIES, CALIFORNIA 


(Publication No. 10,943) 


Stanislav Jaroslav Kriz, Ph.D. 
Princeton University, 1947 


The Whitaker Peak-Reasoner Canyon area lies in 
Ventura and Los Angeles Counties, California. Rocks 
of the area comprise pre-Cretaceous gneisses; Late 
Jurassis or Early Cretaceous intrusives; and sedi- 
ments of Eocene, Oligocene (?), and Miocene age. 
The Eocene sediments are treated as a newly defined 
Piru formation, of which five members are differen- 
tiated. These range in age from early Maganos to 
late Domengine or Tejon. The uppermost member 
contains nonmarine strata, unconformably underlying 
sediments of the typical Sespe formation. The Sespe 
grades upward into the Vaqueros sandstone of Zemor- 
rian (Miocene) age which, in turn, grades into Rincon- 
shales and mudstones. All these strata are over- 
lapped by Modale sediments of Luisian and Mohnian 
age. The Modale thins northeasterly and grades up- 
ward into strata that are probably nonmarine. ‘ 

At least three, and possibly more, periods of oro- 
genic activity affected the area, although the present- 
day testonic features are due mainly to the post- Modale, 
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probably medial Pleistocene, orogeny. The folding 
took place, in part at least, along Eocene trends and 
southeast-plunging, southwest-oversteepened folds 
came into existence, the oversteepened limb of one 
fold failing along a northeast-dipping break thrust. 
The deformation is attributed to rotational stresses 
acting in a horizontal plane, while the local asym- 
metry is explained by the direction of initial dip. 

88 pages. $1.10. MicA 55-487 


PART I. EOCENE STRATIGRAPHY OF 
THE WASHAKIE BASIN, 
WYOMING AND COLORADO. 
PART If. A NEW SPECIES OF ANAPTOMORPHID. 


(Publication No. 10,973) 


William Joseph Morris, Ph.D. 
Princeton University, 1951 


Because the continued use of the term Wasatch for 
deposits in the Washakie Basin, Wyoming, can lead 
only to further confusion of lithic and temporal units, 
the use of the name Knight has been extended from 
the Bridger Basin to include the dominantly fluviatile 
Wasatchian deposits of the Washakie Basin. Structural 
as well as stratigraphic evidence suggests that the 
Washakie Basin and Bridger Basin were joined during 
the early Eocene and that the Knight formation was 
deposited throughout the entire area. 

Petrologically the Bridgerian and Uintian fluvia- 
tile unit in the Washakie Basin differs from the 
Bridgerian fluviatile deposits of the Bridger Basin. 
Because both units are erosional remnants continuity 
at the time of deposition cannot positively be estab- 
lished or disproved. Structural evidence together 
with a few faunal differences lends support to the 
hypothesis of separate deposition within two distinct 
basins. For these reasons the name Washakie for- 
mation has been reinstated for the Bridgerian and 
Uintian strata lying above the Green River formation 
in the Washakie Basin. 

Wasatchian mammalian faunas from the Hiawatha 
member and the Cathedral Bluffs tongue of the Knight 
formation date the Green River formation of the 
Washakie Basin, with the exception of the upper part 
of the Laney shale member, as early Eocene. 

Faunal characteristics of the Knight formation, 
Washakie formation and Bridger formation suggest 
that even though the Green River formation trans- 
gresses time and is, therefore, younger in the Uinta 
Basin it may be considered to be of Wasatchian age 
in the Bridger Basin. 

126 pages. $1.58. MicA 55-488 


PETROLOGY AND STRUCTURE OF 
THE SAN BERNARDINO MOUNTAINS 
NORTH OF BIG BEAR LAKE, CALIFORNIA 


(Publication No. 11,181) 


James Frank Richmond, Ph.D. 
Stanford University, 1955 


The San Bernardino Mountains form a highland 
region in southern California about 100 miles east 
of Los Angeles. The area mapped for this report 
consists of about 60 square miles north of Big Bear 
Lake; it covers the north central part of the moun- 
tains and the slope that falls steeply north to the 
Mojave Desert. Formations and structure are shown 
On a topographic map and in structure sections on the 
scale 1:24000. 

The rocks are grouped in three main units: 

(1) Carboniferous and older sedimentary rocks, which 
cover about one-fourth of the area; (2) volcanic and 
plutonic rocks of Triassic (?) and Jurassic age, ex- 
posed over more than half the area; and (3) late 
Cenozoic clastic sedimentary rocks which cover the 
remainder. 

Metamorphosed sedimentary rocks, older than the 
igneous rocks, occur in two formations. The Chicopee 
Canyon formation of pre-Carboniferous age is pre- 
dominantly quartzite and has a minimum thickness of 
1320 feet. It is overlain in apparent conformity by 
the Furnace formation, which consists chiefly of cal- 
citic and dolomitic marbles and may be 5000 feet 
thick. Probably at least 1000 feet of the Furnace for- 
mation is of Mississippian age; the remainder may 
be in part of Pennsylvanian age. The Furnace forma- 
tion was dolomitized, locally silicified, and folded 
prior to the intrusion of the igneous rocks. The 
Chicopee Canyon formation shared the deformation. 
Static metamorphism resulted from the granitic in- 
trusions; foliated rocks were not developed and the 
northwesterly trend of the pre-intrusive folds was 
preserved. Contact metamorphism produced low- 
and medium-grade hornfelses in both of the older 
sedimentary formations. In the Furnace formation 
contact- metamorphic effects included marmarization 
and dedolomitization, and contact metasomatism at 
granitic contacts produced thin zones of tactite and 
skarn. 

Volcanic eruptions of Triassic (?) age preceded 
intrusions of the Jurassic plutonic series. Quartz 
latite porphyry, quartz latite tuff, and trachyandesite 
are preserved in dikes in Furnace marble and as mig- 
matites formed by reaction with biotite quartz mon- 
zonite magma or its emanations. 

The plutonic sequence and allied intrusions are 
part of a composite batholith widely exposed in the 
San Bernardino Mountains and southeastern Mojave 
Desert. The rocks comprised in the batholith have 
an exposed thickness of 4000 feet in the area studied, 
where they consist of small bodies of gabbro, diorite, 
and tonalite porphyry, and larger masses of horn- 
blende quartz monzonite, biotite quartz monzonite, and 
granite porphyry. Hornblende quartz monzonite was 
in part forcibly injected in older sedimentary rocks, 
whereas biotite quartz monzonite, the predominant 
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rock of the batholith, was emplaced probably in the 
main by stoping. Most of the granitic rocks consoli- 
dated and differentiated from a magma, but biotite 
quartz monzonite was formed locally by replacement 
of Triassic(?) volcanic rocks. Crystallization of the 
plutonic rocks was completed in Middle or Late 
Jurassic time, as shown in nearby areas by absolute 
age determinations based on atomic disintegration. 

The post-batholithic sedimentary rocks, of con- 
tinental origin, include the Rosamond series, a con- 
glomeratic sandstone of Miocene- Pliocene age; ter- 
race deposits and talus breccias of Pleistocene(?) 
age; and alluvium of two ages. 

Post-Rosamond thrust-faulting along the range 
front produced cataclasis in the igneous rocks and 
minor sharp folds in the Furnace formation, and 
initiated higher relief which led to the accumulation 
of the terrace deposits and talus breccias. The ter- 
race deposits have been uplifted along later high- 
angle faults. 


The predominant trend and dip of faults and over- 
turned folds reflects a long history of compressive 
stress from the west and southwest. Similar rela- 
tions east and west of the mapped area suggest that 
the San Bernardino Mountains were uplifted mainly 
by thrust-faulting rather than by block-faulting. 

159 pages. $1.99. MicA 55-489 


THE GEOLOGIC SETTING AND RELATIONSHIPS 
OF ORE DEPOSITS IN THE 
WEST KOOTENAY DISTRICT, BRITISH COLUMBIA 


(Publication No. 11,009) 
Malcolm Campbell Robinson, Ph.D. 
Princeton University, 1951 


Abstract not available. 
137 pages. $1.71. MicA 55-490 
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THE HEALTH NEEDS OF 
SECONDARY SCHOOL STUDENTS 


(Publication No. 11,157) 


Marston Albert Girard, Ed.D. 
Stanford University, 1955 


This study was concerned with the investigation 
of individual pupil health needs by the classroom 
teacher in an effort to define health needs for indi- 
vidual and group health instruction and guidance, and 
for the discovery of health needs demanding profes- 
sional interpretation by medical or other health 
authorities. 

The health needs of 638 secondary school students 
in three secondary schools in California were inves- 
tigated through the use of the Personal Health Inven- 
tory. The administration of the inventory was car- 
ried out by classroom teachers who had received a 
four-hour training period on purposes of the study, 
the administration of the inventory, and the proce- 
dures involved in assessing the results of the survey. 

In the group of 638 students surveyed, 1,364 spe- 
cific health problems were enumerated. The range 
was from zero problems to nine, with the median 
number of problems at 4.1 per pupil. Nutritional 
problems, visual troubles, emotional conflicts and 
accidents were the four leading types of health prob- 
lems, the study revealed numerous examples of 
medical need for which professional care seemed 
indicated. 

The survey provided evidence of the health needs 
of students which was not available to teachers from 





other school sources. In this study, teachers selected 
fifty-three students by means of the inventory as being 
in actual need of medical or other professional health 
care. The teachers stated that the school health rec- 
ords had not revealed these problems to them and 
there would likely have been no recognition of them 

if the survey had not been made. 

Examples of such previously unrecognized prob- 
lems were blood in urine, pus in urine, allergies to 
milk and whole grain cereals, loss of vision and loss 
of hearing. 

From a review of the inventories teachers also 
became aware of health problems of students which 
seemed to require individual health guidance rather 
than actual medical attention. Seventy-three students 
were selected as having such a special need for in- 
dividual guidance regarding such problems as the 
regular use of laxatives, the potential threat of in- 
herited diabetes, and the self-selection of a diet. 

This study suggests seven major conclusions: 

1. Students will participate in and respond to an 
inventory of their personal health problems and 
needs, and will indicate a great range and variety of 
such problems and needs. 

2. An inventory such as the Personal Health In- 
ventory can serve as a vehicle for the expression of 








the health problems and needs of secondary school 
students. 

3. Teachers can successfully administer such an 
inventory in the classroom after a limited training 
period. 

4. The administration and review of the inventory 
can serve to broaden the teacher’s understanding of 
and participation in the discovery of health problems 
of secondary school students. 
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5. The use of such an inventory can reveal group 
health needs which may be utilized as a basis for the 
preparation of classroom learning experiences in 
health. 

6. A teacher-administered health inventory can 
reveal health needs which call for individual health 
guidance or instruction, rather than group learning. 

7. Such an inventory may reveal health problems 
of secondary school students that call for medical 
examination or other professional health analysis 
and possibly treatment. 

156 pages. $1.95. MicA 55-491 


HEALTH SCIENCES, NURSING 


PROFESSIONAL EDUCATION IN 
UNIVERSITY SCHOOLS OF NURSING 


(Publication No. 11,158) 


Mary Terwilliger Harms, Ed.D. 
Stanford University, 1955 


At the present time nursing education occupies a 
very small place in the activities of colleges and 
universities, but the general movement to incorporate 
professional education into the higher educational sys- 
tem of the nation seems destined to give nursing ed- 
ucation a larger place in the future. To understand 
the present status of nursing education in university 
schools of nursing and the significance of current 
trends in their programs necessitates retracing the 
milestones in nursing education preceding and fol- 
lowing their establishment. 

This study, therefore, is organized upon an his- 
torical framework. It seeks answers to the following 
questions: 


1. How have university programs in nursing edu- 
cation developed in the United States ? 


. In what types of institutions have these pro- 
grams been undertaken ? 


3. Who controls these institutions ? 
4. How are the programs financed? 


». What is the relationship to other programs 
within the institution? 


. What are the general education requirements 
for students entering university programs for 
nursing? 


. What are the educational requirements for 
faculties ? 


. Over what periods of time does nursing educa- 
tion extend ? 


. What degrees do university schools of nursing 
confer ? 


10. What accrediting agencies operate in nursing 
education and what standards have been estab- 
lished? 


Chapter One traces the evolution of nursing edu- 
cation from its initiation by St. Vincent de Paul in 
1633, through its reformation by Florence Nightingale, 
to its beginnings in the United States. It describes 
the first systematic theoretical instruction of nurses 
instituted by Florence Nightingale. Chapter Two re- 
views its modification to meet the nursing needs and 
facilities in the United States, the expansion of nursing 
education in this country to 1913, and the factors which 
led to university education for nurses. 

Chapters Three, Four, and Five describe the es- 
tablishment and expansion of university schools and 
their basic programs. Chapter Three discusses the 
establishment of the first schools, the haphazard ex- 
pansion of university schools to 1953, and the prob- 
lems encountered in the process: Chapter Four re- 
ports and analyzes the structure, functions, purposes, 
government, and financing of these schools. Chapter 
Five describes the accretive and diversified develop- 
ment of curriculums, the personnel conducting them, 
and the clientele they serve. 

Chapters Six and Seven recount the development 
of programs for graduate nurses from 1899 to the 
present time. They include the first course at 
Teachers College, Columbia University; institutes; 
summer sessions; baccalaureate and masters pro- 
grams. 

Chapter Eight, the final chapter, summarizes the 
present status of professional education in university 
schools of nursing and presents some of the current 
trends which will probably continue to influence nurs- 
ing education in the future. The trends discussed 
include: (1) decrease in the haphazard expansion of 
university schools as a result of more effective state, 
regional, and national planning: (2) integration of 
nursing education with education in general; (3) en- 
richment and restructuring of curriculums with pos- 
sible resultant decrease in the length of programs; 
(4) public financing of nursing education; and (5) in- 
crease in the schools’ responsibility for conduction 
of cooperative research and preparation of research 
workers. 418 pages. $5.23. MicA 55-492 


HEALTH SCIENCES, PATHOLOGY 


A STUDY OF THE EFFECTS OF 
PHYSIOLOGICAL STRAIN ON THE BETA CELLS 
OF THE ISLETS OF LANGERHANS 


(Publication No. 11,109) 
Samuel Theodore Nerenberg, Ph.D. 
University of Minnesota, 1954 


By the use of the author’s greatly improved stain 
for the differential staining of the islets of Langer- 
hans of both animal and human pancreas, the following 
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conclusions were drawn: (1) Excess carbohydrate 
given in a variety of ways to three consecutive gen- 
erations of normal rats does not produce changes in 
the islets of Langerhans. (2) Parabiosis between a 
diabetic and normal rat produces a “strain” on the 
normal rat’s pancreas after three months. Hydropic 


changes are not produced. (3) Partial pancreatectomy 


(approximately 50%) produces degranulation of the 
beta cells and mild diabetes in six or more months. 
Hydropic changes are not produced. The feeding of 
carbohydrate to these animals prevents the develop- 
ment of degranulation of the beta cells and the sub- 
sequently developing diabetes. (4) A new test, the 
glucose strain test, has been described; this test is 
of much greater value because of its sensitivity than 
the usual glucose tolerance test. (5) Four units of 
protamine-zinc-insulin (PZI) per 75 grams of body 
weight over a fourteen day period consistently pro- 
duces degranulation of rat’s beta cells. (6) Adult rats 
show a peculiar resistance to large amounts of regu- 
lar insulin. (7) PZI-degranulated rats recover their 
beta granules in six to ten days following discontin- 
uance of PZI while ona regular diet. (8) Hydropic 
changes of the beta cells occur in degranulated rats 
following discontinuance of the PZI under the following 
circumstances: (A) from the 2nd to the 8th day on a 
normal diet, (B) from the 2nd to the 5th day on a high 





carbohydrate diet, (C) from the 2nd to the 7th day 
when monosaccharides are given orally or parenter- 
ally, and (D) from the 2nd to the 5th day when disac- 
charides are given orally. (9) Hydropic changes are 
absent when olive oil is given orally or when disac- 
charides are given parenterally to PZI-treated rats. 
(10) At least fourteen days of starvation are needed to 
consistently degranulate the beta cells of the rat. 
(11) Two factors operate in “starvation diabetes” in 
producing carbohydrate intolerance: (A) A quick 
acting factor which is unknown and (B) A slow acting 
factor shown to be due to a loss of beta granules 
(presumably stored insulin). (12) Starved rats re- 
cover their beta granules from the third to the eighth 
day on a regular diet. Hydropic changes are present 
from the second to the seventh day. (13) Functioning 
islet cell tumor of the pancreas produce degranulation 
of the beta cells in man. (14) A microscopic method 
for recognizing functional islet cell tumors of man is 
described. (15) The development of beta granules 
(insulin secretion) has been traced in the fetal rat and 
in the human. (16) Exogenous insulin given to preg- 
nant rats does not affect the islets of Langerhans of 
the fetus. (17) Exogenous insulin given to newborn 
rats inhibits the development of beta granules. 

138 pages. $1.73. MicA 55-493 
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THE TRIERARCHY AND THE TRIBAL 
ORGANIZATION OF THE ATHENIAN NAVY 


(Publication No. 10,834) 


James Isbell Armstrong, Ph.D. 
Princeton University, 1949 


The institution of the liturgies at Athens in the 
Fifth Century before Christ constitutes the general 
field of this study. Within this general field the tri- 
erarchy has been selected for special consideration. 
The investigation has been limited to an examination 
of the operation of the trierarchy as it relates to the 
Athenian navy since it has become apparent that the 
former cannot be understood apart from the latter. 
The trierarchs, the manning of the fleet, and the tri- 
remes are treated successively. It is maintained 
that the available evidence points to the following con- 
clusion: (1) that the basic organization of the Athen- 
ian navy in the Fifth Century was tribal and (2) that 
the institution of the trierarchy during this period 
was also tribally arranged. The importance of the 
Athenian tribal system becomes more fully apparent 
than before. The tribes were the most significant 


political divisions of the Athenian city-state, and 
within their framework the institution of the trier- 
archy and the organization of the navy functioned 
during the Fifth Century. At the center is the idea 
that those who profit from the existence of the State 
must serve it in person. The responsibility of the 
individual to undertake in proportion to his capacity 
service for the tribe and State is the basic principle 
which emerges from the organizational structure of 
the trierarchy and the military forces. 

185 pages. $2.31. MicA 55-494 


LUCIUS AEMILIUS PAULLUS 
(Publication No. 10,691) 


Alice Davies Stanley, Ph.D. 
Bryn Mawr College, 1954 


This dissertation is a bibliographical study of 
L. Aemilius Paullus. Its purpose is to describe his 
career in relation to the political history of the 
period from the end of the Second Punic War to 160 
B.C. His military victories contributed materially 
to the expansion of Roman power outside of Italy, es- 
pecially in the eastern Mediterranean. His political 
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career is related to the interplay of family and party 
groups which have been studied by Scullard. His or- 
ganizational work in Macedonia was an important ex- 
periment in Roman relationship with the eastern 
Mediterranean. Special problems bearing on his 
career, such as the number of his triumphs, his 
presence upon the peace commission of 189, the 
chronology of the year 168, are discussed as they 
arise. 160 pages. $2.00. MicA 55-495 


HISTORY, MEDIEVAL 


THE SCABINI AND LOCAL COURTS 
(Publication No. 10,890) 


Francis Norris Estey, Ph.D. 
Princeton University, 1948 





Early in the reign of Charles the Great, in order 
to free the local judges from the domination of the 
counts, he replaced the old Merovingian rachimburgi 
with a new group of permanent judges, the scabini. 
They sat in all local courts, the triannual general 
sessions which all free men attended, and the lesser 
and more frequent sessions which only the litigants 
and witnesses attended. The main functions of these 
new judges were to declare the law, question litigants, 
and witness documents. They had no independent 
judicial power. 

The free men no longer played an important role 
in the judicial proceedings of the age. Rather, the 
judicial burden now fell on the scabini who were land 
owners in the region in which they acted as judges. 
This is borne out by a detailed investigation of cartu- 
laries from the Pagi Venedia, Matisconensis, Nar- 
bonensis, Nemausemsis, Rossilionensis, Confluentis, 
and Valle Asperi. It cannot be established that these 
new judges went on tour through the county with the 
count. Local cases were to be tried by local men, 
not outsiders. 

In the course of the tenth century, the scabini 
were gradually and almost imperceptably replaced 
by men called the count’s fideles, proceres, or vassi. 
In some instances individual scabini may have be- 
come the count’s men, but this cannot be definitely 
established. Throughout the century the count’s 
courts, in the regions considered, remained public 
jurisdictions. However, with the decline of royal 
power the way was open to seigneurial courts. 

111 pages. $1.39. MicA 55-496 
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GERMAN MILITARY PLANNING FOR 
THE WAR IN THE WEST, 1935-1940 


(Publication No. 11,168) 


Charles Burton Burdick, Ph.D. 
Stanford University, 1955 


In the past century Germany and France have been 
involved in three great wars. Because of these wars 
the peoples of the world look on Germany as a coun- 
try of super-nationalists and militarists. The French 
in particular have developed a deep-seated hatred for 
their neighbor. 

Following the First World War, the victorious 
Allied powers imposed the Treaty of Versailles on 
Germany. The provisions of that treaty put serious 
restrictions on the German military establishment. 
Because of the Versailles regulations the German 
military leaders had to work in secret with a limited 
budget. In the years of the Weimar Republic Ger- 
many was far too weak to consider possible military 
activity. 

With the rise of National Socialism the military 
groups saw opportunities for a stronger armed force. 
Hitler made many promises to his generals and ad- 
mirals in an effort to gain the support of the strongest 
force within Germany. His initial efforts were not 
successful. The attitude adopted by the French and 
British in regard to the Rhineland, Austria, and 
Czechoslovakia did, however, convince many army 
and navy leaders that Hitler, without bloodshed, could, 
once more make Germany a great world power. 

The military plans developed against France during 
the nineteen-thirties were of a defensive nature for 
the most part. All plans envisaged a possible war be- 
tween Germany and France, but German troop dispo- 
sitions were for a strong defense. In 1937 the army 
planning staff developed a full scale plan for a war 
against France and Czechoslovakia. 

The outbreak of the Second World War came as a 
surprise to the majority of military men in Germany. 
They were unprepared to fight a war of great magni- 
tude but had to develop a plan of operations. The ini- 
tial plan was completely defensive in nature. In 
October 1939 Hitler insisted on an offensive plan. 

The plan as worked out by General Walter von Brauch- 
itsch and General Franz Halder was reminiscent of 
the Schlieffen plan used in the First World War. 

After numerous delays due to weather and considera- 
ble discussion of the final operational plan Hitler 
finally decided on a plan developed by an obscure 

staff officer General Erich von Manstein. Manstein’s 
plan put the main emphasis of the assault in the 
Ardennes area. 

Hitler’s decision to occupy Norway, principally 
because of naval pressure, further postponed the at- 
tack in the west. After the start of the Norwegian 
campaign the German army was free to begin the 
western operation. On May 10, 1940 the German army 
crossed the western frontier and attacked the French 
and British forces. The German army went on to its 
greatest military victory. 
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The victory was decisive in its influence on the 
German military leaders. Henceforth they would fol- 
low Hitler wherever he led. They were convinced 
that Hitler could not be defeated and that he would 
make Germany the strongest power in the world. 

306 pages. $3.83. Mic 55-62 


THE PRESIDENTIAL ELECTION OF 1908 
(Publication No. 11,174) 


Edgar Albert Hornig, Ph.D. 
Stanford University, 1955 


The purpose of this study is to answer basic ques- 
tions relative to the presidential election of 1908. 
What was President Theodore Roosevelt’s role in the 
contest? Why, and in what manner, were William 
Howard Taft and William Jennings Bryan nominated? 
What part did third parties play? What was the nature 
of the campaigns of the two major parties? What im- 
portant issues were at stake? What stands were as- 
sumed with regard to the issues by Taft and Bryan? 
Why was Taft victorious? What were the results of 
the election? These are but a few of the major ques- 
tions which this dissertation attempts to answer. 

Taft, endorsed and actively supported by Roosevelt 
in 1908, experienced a minimum of trouble in captur- 
ing the Republican nomination. Roosevelt was able to 
dominate the proceedings of the 1908 Republican Na- 
tional Convention, which was notable for its lack of 
enthusiasm, primarily because of the widespread ac- 


ceptance of his policies by the majority of Republicans. 


Bryan easily won a third presidential nomination from 
the Democratic National Convention, which he was 
able to dominate because of his popularity with most 
Democrats. The Democratic Convention incorporated 
most of the wishes of organized labor into its plat- 
form, and set new records for cheering and noise- 
making. 

Third parties played only a minor role in the elec- 
tion of 1908. The Socialist Party, which conducted 
the most intensive and extensive campaign of all the 
minor political organizations, polled only 420,000 
votes. The Socialist, Independence, Populist, and 
Socialist Labor Parties drew their support primarily 
from the liberal ranks of the American electorate, 
and therefore probably detracted much more from 
Bryan’s strength than from Taft’s. 

Bryan, concentrating his vigorous campaign in the 
North Central, Middle Atlantic and Northern Great 
Plains areas, was everywhere received by enthusias- 
tic crowds. He was actively supported by Samuel 
Gompers, who tried to lead as much of the union 
labor vote into the Democratic fold as possible. The 
lack of an outstanding issue, limited campaign funds, 
a generally hostile press, and apathetic backing from 
Tammany Hall — these were some of the factors that 
worked against Bryan. 

Taft also concentrated his campaign activities in 
the Middle Atlantic, North Central, and Northern 
Great Plains regions. In addition, he made a three- 


day swing through the Southern states of Kentucky, 
Tennessee, North Carolina, and Virginia, and thus 
became the first Republican presidential candidate 

to campaign in these states. Taft’s efforts as a cam- 
paigner, contrary to general belief, were surprisingly 
effective. Governor Charles Evans Hughes, Henry 
Cabot Lodge, Robert LaFollette, Albert Beveridge, 
and especially Roosevelt all gave Taft valuable cam- 
paign aid. A letter, allegedly written by ex- President 
Grover Cleveland endorsing Taft and adversely crit- 
icizing Bryan, played a role in the campaign. 

Though the campaign of 1908 had no overshadowing 
issue, the question of the guaranty of bank deposits 
received an unusual amount of attention. Taft and 
Bryan were in substantial agreement on campaign 
contributions and expenditures, on the Roosevelt pol- 
icies, on the direct election of United States Senators, 
and on the income tax. Bryan assumed a more radi- 
cal stand than his opponent on the tariff, the labor and 
injunction question, trust regulation, and the guaranty 
of bank deposits. 

A number of factors accounted for the outcome of 
the campaign, which was considerably less dull than 
commonly supposed. The popularity of the Roosevelt 
policies worked to Taft’s advantage. The Republican 
candidate convinced many voters that he was Bryan’s 
superior in experience, personal equipment, training, 
and soundness of judgment. Bryan failed to carry any 
of the key states in the Middle Atlantic and North 
Central regions. The absence of a vote-getting issue 
hurt Bryan’s chances, and the Democratic organiza- 
tion did not always give its twice-defeated candidate 
adequate support. Gompers failed in his effort to 
lead the bulk of the labor vote into the Democratic 
camp, partly because many voters believed in 1908 
that a Bryan victory would lead to economic distress. 
The men who actively supported Taft constituted a 
far more effective group than those who backed Bryan. 
The G.O.P. had more money with which to campaign 
than did the Democracy, and most of the influential 
newspapers and periodicals backed Taft’s candidacy. 
Bryan’s basic handicap lay in the fact that the period 
from 1860 to 1912 was generally one of the Republi- 
can domination. 288 pages. $3.60. Mic 55-63 
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This study traces the development of pipe-line 
transportation during the formative period of the 
American petroleum industry. It examines the rela- 
tion of pipe-line power to competition and monopoly 
in the industry and reviews efforts to secure a posi- 
tive public policy toward pipe lines in terms of en- 
trepreneurs and the public. 
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Between 1862 and 1906 pipe lines developed from 
local feeders of the railroads in Pennsylvania to a 


vast network transporting oil across half the continent. 


Initially built and operated as common carriers, pipe 
lines had monopoly characteristics well-suited to 
exploitation for suppressing competition in other 
branches of the petroleum industry. In the absence 
of restraints on private enterprise, the Standard Oil 
Company used pipe lines for this purpose. 

Competition among the railroads for the oil traf- 
fic and their opposition to the construction of pipe 
lines as competitors gave the Standard its initial ad- 
vantage. Although they controlled the first major 
pipe-line networks, the railroads surrendered them 
to the Standard. Thereafter the company’s actual and 
potential pipe-line power enabled it to secure prefer- 
ential treatment from the railroads, to deny others 
the economies of pipe-line transportation, to consoli- 
date its hold on refining, and to fix the terms on which 
the bulk of the oil produced in the United States was 
purchased. 

The specialized function of pipe lines and the pre- 
vailing laissez-faire philosophy limited the public’s 
recognition of its interest in them. Producers and 
refiners fighting the Standard and its railroad allies 
in Pennsylvania failed in their efforts to identify the 
public interest with a positive public policy toward 
pipe lines. The intensity of their efforts, however, 
was proportional to their economic stress and 
proposals for pipe-line legislation were frequently sub- 
ordinated to those directed against railroad discrimi- 
nations. Disunity among the producers and refiners 
contributed as much to the defeat of their measures 
as the power of their opponents in the Pennsylvania 
legislature. To a large extent the same pattern was 
present in other oil-producing states. Decisions 
made during the early development of the industry in 
Pennsylvania rendered pipe-line legislation ineffec- 
tive in the states where it was adopted. 

Had the producers succeeded in securing the right 
of eminent domain for pipe lines throughout Pennsy]l- 
vania prior to 1877, the Standard’s hold on oil trans- 
portation might have been broken. Having acquired 
the last of the railroads’ pipe-line networks in that 
year, the Standard was apparently secure in its pre- 
dominant position. Pipe-line enterprise challenged 
the result and forced the Standard into trunk pipe- line 
construction which was interstate in nature. Charging 
railroad rates, these lines controlled crude-oil 
transportation. Although the producers contributed 
to the adoption of the Interstate Commerce Act, they 





failed to press for a ban on railroad-pipe line pooling. 


Their advocacy of state pipe-line regulation was 
sporadic and ineffective. By 1895 the creation of a 
rival to the Standard by renewed pipe-line enterprise 
removed its promoters — who had been the most 
vocal advocates of state regulation in 1887 — as 
champions of pipe-line legislation. The rest of the 
industry increasingly sank into dependence on the 
Standard. 

Growing public concern over concentrated eco- 
nomic power, of which the Standard had become a 
symbol, gave the impetus to federal pipe-line legis- 
lation which came almost as an afterthought to rail- 


road rate regulation in 1906. Although public ani- 
mosity toward the Standard supported the move to 
declare all interstate oil pipe lines common carriers 
subject to the Interstate Commerce Commission, the 
pattern of interests created by lack of an effective 
public policy to deal with past abuses of pipe-line 
power made it seem politically inexpedient to tamper 
with the pipe-line structure that unrestrained enter- 
prise had given the petroleum industry. 

029 pages. $6.56. Mic 55-64 
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(Publication No. 10,730) 


Rev. Robert Clifford Newbold, Ph.D. 
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In the mid-eighteenth century both France and 
England sought control of the Great Lakes Frontier. 
In this struggle the latter required the loyalty of the 
Six Nations. Unfortunately, years of neglect and out- 
right fraud had weakened the traditional alliance that 
bound the Iroquois to the British. Realizing this, the 
Lords of Trade, hoping to regain the Indians’ friend- 
ship, assembled an Indian conference at Albany in 
1754. Seven colonies attended. 

During this meeting the Six Nations renewed the 
alliance after the commissioners promised redress 
to the Indians’ grievances, but the covenant lacked 
its former strength. Having completed work on Indian 
affairs, the delegates turned their attention to colonial 
union, a subject not on the original agenda. For sev- 
eral days they debated the subject. Eventually they 
adopted a plan which substantially embodied the 
“Short Hints” which Benjamin Franklin of Pennsy]l- 
vania had submitted. This project, The Albany Plan 
of Union, proposed a central government under a 
president general appointed by the King and a Grand 
Council elected by the lower houses of the provincial 
legislatures. This government would have power to 
tax, raise troops, and regulate the Indian trade. The 
union’s laws had to receive the approval of not only 
the president general but the King as well. Thus the 
plan protected the royal prerogative at the same 
time as it permitted initiative to the member colonies. 

Although most of the commissioners endorsed the 
project at Albany, the provincial legislatures either 
rejected it outright, postponed consideration indefi- 
nitely, or ignored it completely. They feared that it 
threatened their liberties, for they viewed it as a 
potential weapon which unsympathetic British officials 
might utilize to restrict colonial privileges. This 
apprehension, together with local conditions, resulted 
in the failure of any legislature to approve the plan. 

Although the commissioners had not intended the 
project to be forwarded to England officially until 
after the provincial assemblies had acted upon it, 
Lieutenant Governor James Delancey of New York 
sent a copy to the Lords of Trade shortly after the 
congress adjourned. These officials quickly referred 
it to the King without comment. England heard no 
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more of the Albany Plan. Probably the strong 
opposition of the colonial legislatures convinced the 
ministry that the provinces would never accept the 
commissioners’ scheme. 

Although rejected or ignored in both Britain and 
America, the Albany Plan might well have served as 
the happy compromise protecting both British pre- 
rogative rights and colonial liberties at the same 
time as it insured improved Indian relations and mil- 
itary security. If the scheme had been adopted, the 
struggle between the colonies and the mother country 
which erupted in 1765 and ended in the Revolution 
might never have occurred, for the plan would have 
established a fair method of raising defense expenses 
and removed the cause of the subsequent dispute over 
parliamentary taxation. The colonies under the cen- 
tral government proposed in the Albany Plan might 
in time have developed a form of government similar 
to the Dominion of Canada today. 

Some of the domestic policy of the United States 
was seen in embryo at Albany in 1754. The public 
land policy of this nation, founded on the Land Ordi- 
nance of 1785 and the Northwest Ordinance of 1787, 
was Clearly forecast by the land provisions of the 
Albany Plan. And the large part that land speculators 
have played in determining national policy was fore- 
shadowed in the opposition to the Albany Plan in 
several colonies. 

This study has shown that there was in the 1750’s 
sentiment for union substantial enough to make an 
attempt at organic confederation feasible. The legis- 
lative rejection of that effort proved that the senti- 
ment was not strong enough to make such an endeavor 
successful. 301 pages. $3.76. Mic 55-65 


MIRROR OF ILLUSIONS: POLITICAL OPINIONS 
OF THE ENGLISH LIBERAL PRESS, 1919-1939 


(Publication No. 10,731) 


Bernard Norling, Ph.D. 
University of Notre Dame, 1955 


This study is an attempt to 1) portray the world- 
view of the political liberal-left in England in the 
period 1919-1939, 2) ascertain whether or not that 
view contributed significantly to the development of 
the “appeasement” or “Munich” mentality and, toa 
lesser degree, 3) to shed some light upon the process 
whereby twentieth century liberalism has shifted 
unobtrusively, yet markedly, in the direction of so- 
cialism. 

The procedure has been to study, issue by issue 
for a twenty year period, an English periodical which 
enjoyed a considerable circulation among the “intel- 
ligentsia” of the left. The magazine chosen was the 
New Statesman and Nation. In the 1920’s two maga- 
zines existed; the Nation which was liberal in 
-symapthy anda supporter of the Liberal Party, and the 
New Statesman which was broadly liberal in philoso- 
phy but with strong socialist sympathies and a sup- 
porter of the Labour Party. In 1931 the two journals 
combined into the New Statesman and Nation. The 














last was much further to the political left than either 
of its parents, thus exemplifying the trend under in- 
vestigation in (3) above. Extensive additional re- 
search has been done in several other English political 
journals such as Nineteenth Century, Contemporary 
Review, Spectator, Quarterly Review, and others, as 
well as in Hansard’s Parliamentary Debates and in 
numerous books, some of which were written by or 
about contributors to these magazines and some of 
which deal with the period in general. Particular 
emphasis was laid on foreign policy opinions of the 
New Statesman and Nation, although domestic think- 
ing had to be presented in some detail in order to 
render the former intelligible. 

The results show clearly that the English political 
left was bitterly critical of most features of British 
inter-war policy; thoroughly dissatisfied with the 
Peace Treaties made in 1919-1921; convinced that 
these treaties, combined with insufficient interna- 
tional support of the League of Nations and the prin- 
ciple of disarmament, was blighting the hopes for a 
finer era cherished in the immediate post-war years; 
increasingly influenced by pacifist sentiments; and, 
in the 1930’s, half-convinced that the Baldwin and 
Chamberlain Governments were both hopelessly inept 
and secretly sympathetic to fascism, being, therefore, 
totally unqualified to lead the country. The New 
Statesman and Nation even suggested that Labourites 
should refuse to support these regimes in any war 
whatsoever. 

The general conclusions of this study are: 

1) The left was justified in most of its criticisms 
of English Governments in the period 1919-1939 
though incorrect in its imputation of sinister motives 
to them. 

2) That although it opposed Neville Chamberlain’s 
variety of appeasement its own doctrines, particularly 
its repeated and forceful denunciation of most of the 
international arrangements growing out of World 
War I, its uncritical championing of all German 
causes throughout the 1920’s, its vehement detesta- 
tion of war, and its exhortations to the liberal-left to 
refuse to be drawn into any future war, contributed 
significantly to the development of the “surrender” 
mentality so marked in England in the late 1930’s. 

3) That the vision of a regenerated post-war 
world harbored by these English liberals was noble 
in its aspirations but that the policies advocated for 
its attainment took far too little account of all the 
traditions, interests, animosities, and ambitions 
which impeded progress towards the goal. 

4) That British liberalism and socialism have 
virtually merged, with liberals accepting much of the 
socialist view that extensive state control of the eco- 
nomic apparatus is essential in the twentieth century, 
and socialists adopting a strongly liberal (as opposed 
to Marxian or revolutionary) outlook with respect to 
the methods to be employed and the pace to be set in 
pursuit of socialist aims. 

424 pages. $5.30. Mic 55-66 
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GERMANY AND THE UNITED STATES, 1933-1939 
(Publication No. 11,179) 


Joachim Remak, Ph.D. 
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Between 1933 and 1936, domestic rather than for- 
eign problems engaged the attention of the policy- 
makers in the United States and Germany. Even so, 
a great deal of friction quickly developed between the 
two countries. The whole nature of the Nazi regime, 
and in particular the treatment of the German Jews, 
antagonized American opinion. The resulting anti- 
Nazi agitation in the United States in turn enraged the 
Nazi leaders. 

While plainly disapproving of Adolf Hitler’s gov- 
ernment, Washington evolved no concrete policy be- 
yond that of protecting the interests of American 
citizens in Germany. On the German side, policy 
was set by the Fithrer, who persistently underrated 
America’s strength and would not consider the United 
States as a power factor in any of his calculations. 

In economic relations, an unchanging pattern 
evolved early. Cordell Hull’s system of favored- 
nation and the removal of trade barriers versus the 
German practice of quotas and controls made for 
constant trouble. Trade declined considerably, but 
Washington rejected all German offers to enter into 
negotiations to improve matters. German debt pay- 
ments to the United States stopped, and German ef- 
forts to connect the problems of trade and debt, and 
to acquire the dollar exchange needed to meet pay- 
ments by increased exports, failed because of Hull’s 
opposition. 

Between 1936 and 1939, Hitler turned to the real- 
ization of his plans for expanding abroad, and Frank- 
lin Roosevelt increasingly interested himself in the 
conduct of foreign affairs. The President’s attempts 
to influence European events did not, however, go 
beyond verbal appeals. American policy toward Ger- 
many remained one of non-involvement, accompanied 
by the free use of moral exhortation. 

Various incidents resulting from Nazi domestic 
policies, particularly regarding the Jews and the 
Christian Churches, continued to burden German- 
American relations, and in November, 1938, led to 
the recall of the United States Ambassador in 
Berlin. Nazi propaganda activities in the United 
States (Fritz Kuhn’s Bund) were a further strain 
on relations. 

By the time war broke out in Europe in 1939, 
American opinion was aligned far more solidly 
against Germany than it had been in 1914. Ameri- 
can aid to the democracies, as German Ambassa- 
dor Hans Heinrich Dieckhoff had consistently and 
courageously warned an unresponsive Fiihrer, was 
mainly a matter of time. 

329 pages. $4.11. Mic 55-67 





THE AZHAR JOURNAL — SURVEY & CRITIQUE 
(Publication No. 11,029) 


Wilfred Cantwell Smith, Ph.D. 
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This study of the official organ of the Azhar, since 
its inception in 1930, is in two parts, the first in 
synoptic fashion setting forth the material and the 
second interpreting it. 

Part I surveys the articles according to their for- 
mal topic. The categories used —Qur’4an, Traditions, 
Theology, Fatwa — are taken from the journal itself 
each section comprises a summary investigation of 
the material coming under its heading. The aim is 
to exhibit, in as objective, uninterpretive a way as 
possible, just what the journal contains. The refer- 
ences being virtually complete for the principal sub- 
jects, this part constitutes also, as it were, an anno- 
tated subject-index of the journal. 

Part II re-examines the same material but from 
the point of view of function. The purposes of the 
journal are elicited, first from what is stated in the 
editorials, and then from what, there and in the other 
writings of the editors, is implied. The various con- 
tributions are next examined to see how far they 
carry out these policies, and what other functions 
they serve or suggest. 

It is found that there is a radical difference under 
the journal’s two successive editors, al-Khidr Husayn 
for the first four years and Farid Wajdi subsequently. 
The chief purpose of the former is to expound Islam 
and to summon men to it; whereas the main role of 
the journal under the latter is to defend Islam. Fur- 
ther, Islam in the former case is found to be a tran- 
scendent ideal; in the latter, to be something objec- 
tive — the Islam of history, or the contemporary 
community of Muslims. The methods, also, differ. 

In the early years the journal is addressed in con- 
siderable part to the culama’. and is never far away 
from the classical tradition; moreover, its moral 
level is remarkably high. In the later period, it is 
written for an educated lay public; and its interest is 
in European science and the ideology of the Western- 
ized. It is found, however, that in defending Islam 
against a materialist modernity, the second editor 
and his group have to some extent sold out to that 
modernity, so that a subtle irreligiousness paradoxi- 
cally runs through their presentation, and the sub- 
stance of their heritage is in danger of being lost. 

Certain exceptions to the general rule are indicated 
and discussed. The conclusion, however, is that the 
journalinthe main exemplifies rather than solves the 
problem delineated; that those who, in the fullest 
sense, knew the religion have largely lost contact with 
the modern world, while those genuinely oriented to 
modernity have to a remarkable degree lost contact 
with their religion. 161 pages. $2.01. MicA 55-497 
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Frank Walker Bliss, Jr., Ph.D. 
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This study seeks to present the development of 
the idea of pride from its beginnings in Greek and 
Roman thought, through its developments in medieval 
and Renaissance theology and philosophy. I have also 
given some attention to the treatment of this idea in 
literature. By the late seventeenth century, “pride” 
had become only secondarily the name given to the 
breaking of a divine law and was principally thought 
of as a vice, a serious social evil. With the long 
tradition of pride this study is concerned. 

From a relatively simple idea, the Greek concept 
hybris (insolent behavior toward the gods), the idea 
of pride developed into a complex one. The possibil- 
ity of man’s forgetting his limitations, whether those 
limitations have been considered as having been di- 
vinely imposed or determined by the nature of the 
society in which he lived, has in large part caused 
the continuous attention which has been given to the 
idea of pride. Originally meaning irreligious intel- 
lectual presumption, “pride” came to include among 
its meanings several vices: man’s believing too 
much in his unaided powers; his centering his atten- 
tion on himself; his forgetting his nature; and his 
unfairly comparing himself with the rest of creation. 
Frequently the pride of man was exploited in litera- 
ture because of its great dramatic value. Often the 
spirit of modern philosophers came to be identified 
by their critics with the vice of pride, for to prefer 
secular to divine learning was to upset the nature of 
the world as it had been conceived for centuries. In 
like manner the man who falsely claimed to be a sci- 
entist was called proud by the believer in science. 
Some critics limited their comments on pride to 
man’s vanity, but their awareness of the seriousness 
of the evil informed their writing with more meaning 
than is generally realized. 

Among the principal documents and writers with 
whom I am concerned in this study are several of 
Plato’s dialogues, Aristotle’s Nicomachean Ethics, 
Virgil, the Old and New Testaments, and Augustine 
and Pelagius. Among the writers of the Middle Ages 
I discuss St. Thomas Aquinas, Dante, and Chaucer; 
from them I go on to some writings of Luther and 
Calvin. Among Renaissance works I discuss Hooker’s 
Of the Laws of Ecclesiastical Polity and his sermons, 
and some plays of Marlowe and Shakespeare. The 
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rest of this study is for the most part concerned with 
Bacon, the writers of “character books,” the essay- 
ists, Milton, Descartes, Pascal, and Hobbes. 

The general conclusion of this study is that much 
of the often profoundly serious criticism of man and 
of society in the seventeenth and eighteenth centuries 
has its background in the ideas of pride here pre- 
sented. Roman Catholic, Church of England man, 
Calvinist, and Protestants of all sects, as well as the 
secular critic, agreed that man does ill to forget his 
limitations and that the most serious sin or vice of 
which man can be guilty is his blind, unreasoning, 
baseless, foolish pride. 

332 pages. $4.15. MicA 55-498 
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Supervisor: Professor Edgar H. Duncan 

The purpose of this study is the examination of 
various important patterns of imagery in The Ring 
and the Book, illustrative of Browning’s imagistic 
“strategy.” The interpretations are controlled by the 
structure — a series of monologues symmetrically 
arranged to express the poem’s central idea: the 
problem of truth (of man and God) and its discovery. 
The monologic structure emphasizes character, the 
poem’s speakers being representative of types whose 
relationship to truth is determined by their person- 
alities. The principal device for characterization is 
the imagery, repetition of which constitutes a “pat- 
tern.” The function of characterization is primary; 
the images are distinguished from one another by the 
additional function each serves in regard to the other 
three qualitative “parts” of narrative poetry - 
structure, action, and thought. 

Chapter I examines the ring-image, which figures 
the poem’s structure. In the gold-alloy metaphor 
(Book I) the ring symbolizes the poem. Expanding 
into expressed reference the condensation of mean- 
ing latent in the symbol, Chapter I examines how 
structurally the poem is like a ring and how the 
circle-motif reveals Pompilia to be a manifestation 
of God’s Love. The geometrical motif further distin-. 
guishes among three kinds of truth — the historical, 
the rational, and the imaginative. Besides imaging 
structure and thought, the recurring image serves as 
a device for characterization. The fusion of images 
in one figure (characteristic of Browning’s “strategy”) 








The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress 


card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





404 LANGUAGE AND LITERATURE 





- the Fisher’s signet — appears in Book X. The 
Pope’s ring, with its symbolic Christ-signification, 
echoes Browning’s ring, the poem’s structure and its 
truth, and the ring of guardianship and love in the 
poem’s dedication. Also fused in the symbol is the 
fish-image, which recurs and characterizes the 
monologists. 

Chapter II examines the fire-image, which figures 
the action of the poem, in its recurrence applied pro- 
fusely to the major and minor incidents of the story. 
Besides imaging the action, it serves as a device for 
characterization. The image is examined in detail 
from speaker to speaker as it significantly varies 
according to his bias, ignorance, deceit, or perspicu- 
ity. The fire-figure also images thought in its dis- 
tinction among the truth-seekers, a distinction re- 
lated to the poem’s theme. The distribution of the 
images of two kinds of fires — of materialism and of 
truth — emphasizes this distinction. The fire-pattern, 
moreover, elevates the action to an allegorical sig- 
nificance, fused in a single image in Book X. Through 
his fire-imagery, furthermore, Browning attempts to 
reconcile the contradictions inherent in his idealism. 

Chapter III traces the imagery in Book VII, 
Archangelis. The imagery serves a dual function. It 
portrays a man constitutionally unable to perceive 
the truth of man and God. The food-images, the 
animal-images, and the Scriptural-images reveal the 
lawyer’s materialism and casuistry. The contexts of 
the Scriptural-images frequently contain references 
appropriate to the speaker. The second function is 
thematic: the contrast between the ineptitude of 
man’s law and the efficacy of God’s law in the search 
for truth and justice. 

Chapter IV traces the machine and theatre images, 
both functioning in relation to thought and character. 
The theme of the contrast between man’s law and 
God’s law is imaged by the contrast between the 
“machine” of law and God the Machinist, the latter 
resolving the drama through the dei ex machina 
(Caponsacchi and the Pope). In addition, the recur- 
ring image constitutes a poetic means of expressing 
Browning’s idealism: the “machinery of sin and sor- 
row” evolves into that of “love and self-sacrifice,” 
both devised by the Machinist. Fused in the Machin- 
ist figure is the theatre-image, which in its recur- 
rence characterizes the speakers in its comedy- 
tragedy contrast. 

Chapter V summarizes the discussion of the ima- 
gistic patterns in the thesis and attempts to clarify 
the controlling ideas of the poem which constitute the 
Truth of God as the poet sees it, expressed by his 
imagery. Browning’s poem is seen as the culmina- 
tion of the dominant themes found in the poetry of 
Browning’s middle period. It concludes that Brown- 
ing cannot be dismissed as a sentimental and preten- 
tious moralizer; he was an artist whose creative 
imagination embodied his vision in significant sym- 
bols and images. 303 pages. $3.79. Mic 55-68 
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This study attempts to show that Wordsworth’s 
critical principles form a closely knit theory and that 
they are based on eighteenth century thought, espe- 
cially that of the School of the Sublime. The introduc- 
tion reviews scholarship on Wordsworth’s criticism, 
adduces several reasons that a general debt to the 
eighteenth century seems likely, and sketches the 
history of the Platonic-Longinian School of the Sub- 
lime. 

The first chapter attempts to show that Words- 
worth’s theory of organic sensibility is the culmina- 
tion of a Platonic tradition which assumed a circular 
chain of influence running from God through the soul 
of nature, through natural objects, through the human 
senses, to the human soul. This general theory re- 
sulted in a critical demand for close observation. It 
is shown that there was in the eighteenth century 
much demand for close observation and concrete rep- 
resentation, especially in the schools of the Sublime 
and the Picturesque. 

The second chapter deals with Wordsworth’s the- 
ory of passion. Hie belief in a dichotomy of passions 
is found in many schools of philosophy. His emphasis 
on the pleasant and benevolent passions is found in 
Spinoza, the sentimental optimists, and the School of 
the Sublime. His distinction between natural and un- 
natural passions owes most to Shaftsbury and the 
sentimental optimists. His view of the importance of 
passion in poetry, his distinction between “ordinary” 
and “enthusiastic” passion and much of his stress on 
the activity of passion are in the tradition of the 
Longinians. 

The third chapter treats of Wordsworth’s theory 
of pleasure and power, which is held to be a synthesis 
of elements from three traditions — Platonic idealism, 
Hobesian materialism, and the thought of the School of 
the Sublime. 

The fourth chapter deals with Wordsworth’s views 
on the subject matter, showing that the two important 
background elements are the Longinian theory of uni- 
versal consent and Shaftsbury’s theory of the natural 
passions. 

The fifth chapter argues that Wordsworth’s theory 
of diction is a logical correlative to his other ideas 
and a rejection of strictly eighteenth century views 
which were not universally held even in the eight- - 
eenth century. It is shown that many eighteenth cen- 
tury men, especially the Longinians, suggested the 
same sort of diction Wordsworth demanded. 

The sixth chapter deals with reason, fancy and 
imagination. Wordsworth’s attitude toward the logical 
reason is held to be more favorable than often has 
been thought and no different from the attitude toward 
reason of many earlier men. It is suggested that the 
eighteenth century had a clear idea of fancy and some 
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idea of the distinction between fancy and imagination. 
Wordsworth’s distinction between fancy and imagina- 
tion is treated at length. 

The seventh chapter is on taste. Wordsworth 
says rather little about the great eighteenth century 
problem of taste because of his belief that taste is 
composite and in its highest form constitutes genius. 
This belief itself, however, is found in the eighteenth 
century. So are Wordsworth’s other ideas on taste, 
such as that it involves the reconciliation of opposites 
that it includes a small passive element, that it is 
very subject to corruption and improvement, and that 
it is related to morals. 

The eighth chapter deals with the concepts of 
original genius, of empathy, and of an extended three- 
part process in composition. The first two are found 
complete in earlier thought and the last is based 
chiefly on Hartleian association with elements from 
other philosophies. 

The final chapter shows that Wordsworth is a 
psychological-judicial critic, illustrates his applica- 
tion of his principles, and suggests that his critical 
theory is important. 519 pages. $6.49. MicA 55-499 


LANGUAGE AND LITERATURE, 
CLASSICAL 


THE ALCIBIADES OF AESCHINES OF SPHETTUS 
(Publication No. 10,832) 


Robert Ashworth Applegate, Jr., Ph.D. 
Princeton University, 1949 


Aeschines of Sphettus was a friend and follower of 
Socrates for at least nineteen years. He possessed a 
profound admiration for Socrates and a remarkable 
literary ability. He had no disciples of his own, 
founded no school of philosophy, and did not add any- 
thing to the teaching of the Master. He did, however, 
write seven dialogues in which Socrates was a narra- 
tor and which were much admired for their style and 
for their faithful presentation of the philosopher. The 
titles of the dialogues are Alcibiades, Aspasia, Axio- 
chus, Callias, Miltiades, Rhinon, and Telauges. Ofthe 
Rhinon we possess only the title. Of the Telauges we 
know that it contained a satire of an ascetic Pythago- 
rean and also of the wealthy Critobulus. The Miltiades 
contained the praise of a man of that name for the 
same qualities that Socrates is represented in Plato’s 
Republic as recommending for the young men who are 
to be the rulers of the ideal state. In the Callias there 
was a description of a “difference” between Callais 
and his father and also a satire of the “sophists” Pro- 
tagoras and Prodicus, which is similar to that found 
in the Platonic dialogues. In the Axiochus there was 
an attack upon Alcibiades for the loose life that he 
was said to have lived with his uncle when he was in 
exile at Abydus. In the Aspasia the Nilesian hetaira 
was portrayed as an intimate of Socrates and as a 























woman of remarkable political ability, who was re- 
sponsible for the success of Pericles and Lysicles, 
i.e., in the same light in which she is portrayed 
in Plato’s Menexenus. The theme of the dialogue 
was the theory that Socrates presents in the 

Fifth Book of the Republic, that the virtue of a woman 
is the same as that of a man. 

The titles of the seven dialogues and the person- 
ages who appear in them reveal Socrates as having 
entree to the highest circles of Athenian society, as 
Plato always presents him. Further, the Telauges 
indicates the philosopher’s interest in Pythagorean- 
ism and his detachment from its extreme forms. In 
short, wherever Aeschines’ account can be checked 
against that of Plato, the two agree almost exactly. 
As Aeschines was a faithful follower of Socrates, had 
no philosophy of his own to recommend, and was be- 
lieved in antiquity to have given a faithful presenta- 
tion of the Master, the agreement of his works with 
those of Plato indicates that the portrait that the lat- 
ter has given us of Socrates is “historically true” not 
only in these particular points but in its totality. 
This, moreover, is especially revealed by the Alci- 
biades of Aeschines. 

In the Alcibiades Socrates explains that the states- 
man Themistocles was deficient in knowledge and 
that this deficiency was responsible for his banish- 
ment by the Athenians. The way in which this state- 
ment is made and its similarity to the pronounce- 
ments in several of the Platonic dialogues reveals 
that Themistocles’ ignorance was specifically that of 
the Idea of the Good, which, it is explained in Plato’s 
Republic, “Everyone must know who is to act wisely 
in private life or in public.” Further, in the Alcibi- 
ades Socrates disclaims the possession of any knowl- 
edge or doctrine, but states that he hoped through his 
love for Alcibiades to make the young man better. 
These statements, when examined in their context and 
in the light of their similarity to certain passages in 
Plato’s Phaedrus and Symposium, disclose that the 
theory of eros and the mystical aspect of the “theory 
of ideas” that is enunciated in the Platonic dialogues 
must have originated with Socrates rather than with 
Plato. 

Thus the fragments of Aeschines and particularly 
of his Alcibiades reveal two things: first, that the 
picture of Socrates that Plato presents is much more 
accurate than has been generally recognized; and, 
second, specifically, that the “theory of ideas,” and 
especially its epistomological and mystical aspects, 
was enunciated by Socrates before it was given writ- 
ten form by Plato. This is a thesis that has been 
ably presented by Professor John Burnet on the basis 
of the Platonic dialogues themselves and it is strongly 
supported by the fragments of Aeschines. 

120 pages. $1.50. MicA 55-500 
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OPPONENTS: STUDIES IN PRO ROSCIO 
AMERINO, IN VERREM, AND PRO MURENA 


(Publication No. 10,835) 


Donald Murray Ayers, Ph.D. 
Princeton University, 1950 














The subject of this dissertation has been sug- 
gested by Laurand in his book, Cicéron (Paris, 1934), 
p. 495. Its purpose is to determine in so far as pos- 
sible the arguments which were used by Cicero’s 
opponents at the trials of Sextus Roscius Amerinus, 
Gaius Verres, and Lucius Licinius Murena, and it is 
hoped that, by providing a better understanding of the 
problems which faced Cicero, such a study will be of 
value in forming a clearer appraisal of the speeches 
which he delivered in defense of these clients. 

Most of the material regarding the orations of 
Cicero’s opponents must necessarily be obtained 
from a careful examination of Cicero’s own speeches; 
however, occasionally the Scholia provide valuable 
supplementary information. Other ancient sources, 
principally Plutarch, Quintilian, and Cicero’s rhetori- 
cal treatises, have also been consulted; for the 
knowledge which they provide concerning the back- 
ground of the cases and the characteristics of the 
opposing orators is of indirect assistance in assess- 
ing the nature of the speeches delivered against 
Cicero’s clients. In addition to the enumeration of 
the arguments used by the opponents, some attempt 
has been made to determine the effect of such argu- 
ments upon a Roman jury. 

164 pages. $2.05. MicA 55-501 








THE THEME OF IO IN AESCHYLUS’ 
SUPPLIANTS 


(Publication No. 10,979) 


Robert Duff Murray, Jr., Ph.D. 
Princeton University, 1949 





The object of this dissertation is the demonstra- 
tion that the imagery of Aeschylus’ Suppliants is a 
significant vehicle of meaning, and that no full inter- 
pretation of the Danaid trilogy can be made without 
the study and understanding of this aspect of the 
tragedy. Secondarily, I have attempted to show that 
certain widely accepted interpretations of the Suppli- 
ants and the trilogy are vitiated, in varying degree, 
by their authors’ failure to recognize the importance 
of the imagery. 

Chapter I contains an introductory discussion and 
a general picture of the current state of scholarly 
opinion on the difficulties, which rise largely from 
textual problems and the loss of two plays of the 
Danaid trilogy, thought to obstruct interpretation of 
the play. 

In chapter II, the structure of the imagery is ana- 
lyzed. The thesis is advanced that the theme of Io is 
an extended metaphor or allegory, composed in part 
of four subsidiary key images: the symbols of bull 














and cow; the contrast of male and female; touch and 
seizure; breath, wind and storm. 

Chapter III investigates the relationship between 
the theme of Io in the Suppliants and the role of Io in 
the Prometheus Bound; the results of this investiga- 
tion indicate that the imagery of the Suppliants must 
be interpreted in terms of certain assumptions made 
in the Prometheus. This interpretation is presented, 
with detailed analysis of the meaning of the imagery, 
in chapter IV, in which the view is expressed that the 
Io theme allegorically represents the relationships of 
Danaids and Egyptians and of Hypermnestra and Lyn- 
ceus. The implications of this conclusion for charac- 
terization and content are then examined, Hyperm- 
nestra is thereby established as the focal figure of 
the trilogy, and the themes of motherhood and selfless 
understanding found to be significant motifs. 

In chapter V, the validity of these conclusions is 
confirmed by testing against other evidence, external 
and internal. Foreshadowing (especially in the choral 
benediction of Argos) receives special attention. 

The four appendices deal with textual and chrono- 
logical problems involving the Io theme. In appen- 
dix A, Bamberger’s emendation of line 8 is criti- 
cized, and a new emendation suggested. Appendix B 
contains a defense of the manuscript reading of 
line 351, while appendices C and D are devoted toa 
criticism of theories which, on the basis of historical 
and stylistic criteria, place the composition of the 
Suppliants many years before that of the Prometheus. 
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THE HEBREW VARIANTS IN THE FIRST 
BOOK OF SAMUEL COMPARED WITH THE 
OLD GREEK AND THE GREEK RECENSIONS 


(Publication No. 10,843) 


Willard Adolph Beling, Ph.D. 
Princeton University, 1947 


The object of this dissertation is three-fold: 
(1) to show that pre-Masoretic textual traditions in 
I Samuel are perpetuated by readings in the Hebrew 
manuscripts as collated by Benjamin Kennicott 
(1776-80), Johann B. de Rossi (1784-1788), and 
Christian D. Ginsburg (1926); (2) to note the Hebrew 
variants from the Masoretic text in I Samuel, where 
those variants find support in the Old Greek (i.e., the 
text of the LXX, as close as it can be ascertained), 
the Greek recensions, and the translations made from 
the Greek, in order to provide material for a critical 
edition of the Hebrew text of I Samuel; and in the 
light of the foregoing (3) to show how the Masoretic 
text (as seen in I Samuel) developed and was changed 
not only through unintentional orthographic errors, 
but also through intentional changes in the text, which 
were caused by various motives. 
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In order to show that these Hebrew variants from 
the Masoretic text in I Samuel are actually pre- 
Masoretic it is necessary to compare them with a 
translation, which is definitely known to be pre- 
Masoretic. This is the Old Greek, which antedates 
the Masoretic text by several centuries. The Greek 
recensions and the versions derived from the Greek 
also antedate the Masoretic text. If a Hebrew Variant 
is established as pre-Masoretic, its importance for 
textual criticism is at once obvious. If only the Lu- 
cianic Greek recension, however, supports the vari- 
ant reading, it not only establishes the pre-Masoretic 
character of the variant but also the fact that there 
were at least three Hebrew textual traditions, viz., 
that tradition which is preserved in (1) the Masoretic 
text, (2) in the Old Greek, and (3) in the Lucianic 
recension. 

It is the task of the textual critic to decide in 
each case which tradition is the original. In many 
cases this is relatively easy, inasmuch as the varia- 
tions are often merely paleographic errors. In the 
other cases where there is no possibility of a paleo- 
graphic error creating the various traditions, it is 
difficult for the textual critic to establish the original 
textual tradition. It is from this latter group that the 
author draws evidence to show that the textual tradi- 
tion preserved by the Masoretes is different in some 
instances from the pre-Masoretic tradition (or tradi- 
tions) preserved in the Hebrew variant manuscript, 
because of a desire on the part of the Masoretes to 
present a certain point of view. These motives of the 
Masoretes find their basis in an effort on the part of 
these Jewish scholars to make the Hebrew text more 
consonant with the advanced theological ideas of their 
own time; or to preserve two traditions by means of 
a conflation; or to preserve the dignity of their na- 
tional heroes; or to make the text more sensible, or 
rational, etc. These changes are in addition to those 
changes in the Masoretic text, which are noted in 
marginalia by the Sopherim. 

We can no longer disregard the Hebrew manu- 
scripts which differ from the Masoretic text, no 
more than we can cling to the traditional, but incor- 
rect, view that all extant Hebrew manuscripts repre- 
sent the same text. The Hebrew Variants offer an 
added source for scholarly textual criticism of the 
Old Testament text. 191 pages. $2.39. MicA 55-503 


THE ORIENTATION OF THE JAPANESE 
(Publication No. 10,860) 


Percy Wilson Buchanan, Ph.D. 
Princeton University, 1947 


Abstract not available. 
277 pages. $3.46. MicA 55-504 


TESTS AND TREATMENT OF COMPOUND 
SUBSTANTIVES IN MODERN AMERICAN 
ENGLISH WITH SPECIAL EMPHASIS ON 
STRESS AND INTONATION PATTERNS 


(Publication No. 11,141) 


Maxine Arlane Eyestone, Ph.D. 
Michigan State College, 1954 


Much has been written about characteristics of 
compounds, but no one seems to have settled conclu- 
sively on a method for distinguishing between com- 
pounds and phrases, between compounds and sim- 
plexes. It is with these problems that the present 
study is concerned. What exactly is a compound sub- 
stantive ? 

In order to limit the subject and to make the study 
more practical, I have directed my investigation to 
compound substantives in Modern American English 
(ca. 1920 to the present) and concerned myself pri- 
marily with the usage of this period as reflected in 
literature and general vocabulary. 

Several factors are cited by various scholars as 
being necessary considerations in the distinction be- 
tween compounds and phrases. These include: stress, 
intonation, pause or internal open juncture, spelling 
or hyphenation, indivisibility, and a meaning of the 
whole which differs from the sum of the meanings of 
the elements. It is the purpose of this study to inves- 
tigate the validity of these tests in regard to com- 
pound substantives. The emphasis is on the auditory 
phenomena — stress and intonation. Other factors - 
spelling, indivisibility, and meaning — are considered 
chiefly as they relate to stress and intonation. 

Remembering what scholars have said about the 
general principles of stress and intonation, I under- 
took an investigation to determine how well these 
principles applied in practice. I designed several 
reading selections and word lists, each containing as 
many test compounds and word groups as possible. 
Next several educated speakers recorded on the tape 
of a Revere Recorder at least three of the reading 
selections and part of the list of words. These test 
items were checked, using the Trager and Smith 
method for stress and the Pike system for intonation.’ 
The results were classified and conclusions drawn 
about testing compounds. Tests of divisibility and 
meaning were also checked for reliability, and a brief 
statistical study of spelling (hyphenation) based on 
current usage in American literature was made. 

With the results of these tests in mind, I formu- 
lated the following definition: 

A compound substantive is a word-unit made up of 

two or more separate words which together func- 

tion as asingle substantive, asingle part of speech. 

It may be composed of two or more parts of speech 

or of two or more examples of one part of speech. 

It may appear with the elements written solid, 

separately, hyphenated, or in any combination 

of these forms, although the solid forms or- 
dinarily occur only with compounds which have 
initial stress. A compound differs from a simplex 
in that in addition to having two or more independ- 
ent elements, it must also have at least two strong 
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stresses. It differs from a phrase in that it has 
lost the faculty for having a primary intonation 
contour or rhythm unit end in the middle of it and 
it appears not to have an intonation break. It also 
differs from a phrase in that it tends to be indi- 
visible, although this is by no means always true; 
it also has a meaning which differs in some de- 
gree from that of the elements taken separately. 
140 pages. $1.75. MicA 55-505 


1, George L. Trager and Henry Lee Smith, Jr., 
An Outline of English Structure (Norman, Okla., 1951), 
and Kenneth L. Pike, The Intonation of American 
English (Ann Arbor, Mich., 1946). 








LANGUAGE AND LITERATURE, 
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THE CHANSON DE ROLAND, 
A PRIMITIVE MASTERPIECE 
(Publication No. 10,928) 


Richard Trask Jameson, Ph.D. 
Princeton University, 1950 





An esthetic approach to the Chanson de Roland is 
the object of this study, which argues that this poem 
as exemplified in the Oxford version is a primitive 
work of art. First of all the opposing point of view 
favoring learned origins and characteristics are 
scrutinized: the similarities to the AEneid reveal 
themselves as too coincidental and of too general a 
nature to establish Virgil as a source; the medieval 
Latin Waltharius loses significance as its Germanic 
roots grow apparent and its resemblances to the Old 
French work can go no farther than a medieval cul- 
tural commonality; Giuseppe Chiri’s detailed thesis 
that the Roland springs from the medieval Latin epic 
tradition breaks down under examination, depending 
as it does upon likenesses once again characteristic 
of common cultural background or ones too general 
to be meaningful. Furthermore, Chiri relies on 
comparisons between literary techniques displayed 
in the Chanson de Roland and those prescribed by the 
medieval artes poeticae. The weakness of this ap- 
proach is betrayed by the fact that the Old French 
poem antedates these manuals. Chiri’s arguments 
are sometimes marred by contradictions. Heisig 
claims that eschatological literature is a source for 
the Chanson de Roland, but his point of view crum- 
bles under the realization that eschatological atti- 
tudes and lore were rife at the time and that the Ro- 
land poet may easily have encountered such ideas in 
every day living. 

Since the attitude claiming a learned Roland has 
such uncertain support, it grows necessary to inves- 
tigate its possibilities as primitive art. Primitive 
art expresses basic, recurrent truth, partakes of 
rite, is religious, intuitive, and tragic. It is ex- 
pressed symbolically and is akin to dream. The 


























primitive produces mythology, which is no more than 
a compilation of intuitional symbolic illustrations 
termed by Jung the “archetypes of the collective un- 
conscious.” These are primordial images represent- 
ing vital situations and dispositions to certain acts 
under given conditions. The hero of myth is an 
archetype, and Nietzsche calls him the tragic hero, 
whose birth, life, and death demonstrate the life cycle 
and promise immortality. He is present in primitive 
epic poetry, which is mythological, built as it is of 
archetypes and archetypal situations. The logic of 
this poetry is not intellectual but is based solely upon 
the relationships of intuitional meanings. 

Viewed as pure narrative the Roland story dis- 
plays incoherence, but examined as primitive art, it 
reveals a flawless structure. Then Charlemagne be- 
comes a recreation of God, the all-knowing father, 
creator-destroyer; Roland dies as a hero that others 
may live; the betrayer Ganelon cleanses Roland of 
any smirch destruction might bring to his valor, 
while Marsile and Baligant represent human evil and 
the Devil, respectively. The theme of God maintaining 
the life cycle is the Chanson de Roland’s foundation, 
and from this soars the career and healing effect of 
the hero as the harbinger of immortality. The Blan- 
candrin episode reveals a foreshadowing spectre; the 
story of Baligant displays its inevitability as the de- 
piction of the concluding war between Good and Evil, 
which justifies the hero’s sacrificial death. 

Roncevaux as a scene of action appears to intro- 
duce an historicity marring the epic’s mythological 
nature. However, historical and geographical study 
shows that Roncevaux was actually of little impor- 
tance and that it is used for the poetic scene only 
because it conforms to the primordial image of 
treachery and peril. The evocation of emotion 
through atmosphere is also extensively employed to 
introduce incidents. Numbers, too, play their part 
in this technique, as those possessing mystical prop- 
erties are attached to significant objects and actions, 
such as Roland’s three horn blasts, the four marble 
slabs, the twelve peers, etc. The myth technique of 
making overwhelming meaning tolerable by its inter- 
pretation through the beauty of appearances is found 
in the brilliantly plastic effect of style, a few exam- 
ples of which are analyzed. The Chanson de Roland’s 
primitive quality is evident even in its grammar, 
whose usages tend to eliminate time and idealize 
characters and situations, draining mundane reality 
from them and forming them into symbols. 

On the other hand, when the Chanson de Roland is 
viewed as a derivative from learned sources, it dis- 
plays glaring structural defects and gives the reader 
less meaning. Furthermore, the evidence supporting 
a learned origin is weak because of the general na- 
ture of such evidence and the fact that it comes from 
parts of the poem rather than the work as a whole. 
The thesis that the Roland is a learned epic neces- 
sarily interprets this poem as a crude piece, while 
the primitive canon’s application to it reveals itasa 
work of sovereign perfection, tersely and inevitably 
expressing a vital theme. The Chanson de Roland is 
a primitive masterpiece. 

105 pages. $1.31. MicA 55-506 
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LANGUAGE AND LITERATURE, 
MODERN 


THE LITERARY REPUTATION OF 
CHARLES READE 


(Publication No. 10,825) 


Eliot Dinsmore Allen, Ph.D. 
Princeton University, 1949 


The purpose of this study is to trace the develop- 
ment of Reade’s literary reputation from the begin- 
ning of his career as an author to the present day. In 
addition, the changes which his reputation has under- 
gone are accounted for, and some of the divergent 
elements in the criticism of him are explained. 

Chapter One is introductory, setting forth the 
purpose and plan of the study. Evidence of Reade’s 
reputation is drawn from memoirs, autobiographies, 
literary histories, and especially periodical and 
newspaper articles written during his lifetime, as 
well as from information about the sales of his books 
and the productions of his plays. 

Chapter Two reviews the main events of Reade’s 
literary career, noting the chronology of his works, 
and their reception upon publication. The more im- 
portant controversies in which he engaged are con- 
sidered in connection with the works which occa- 
sioned them. 

In Chapter Three, Reade is considered as drama- 
tist. His efforts to be a successful manager as well 
as a playwright affected the fate of his plays and his 
own reputation. Although his plays have now been 
forgotten, they had an effect upon his reputation while 
he was alive; and their influence on his novels is 
significant. 

Chapter Four deals with the criticism of Reade by 
the journalists and reviewers of his day. Their atti- 
tude, which was for the most part either unenthusias- 
tic or openly hostile, was largely caused by matters 
other than Reade’s strictly literary merits. Much of 
the adverse criticism of Reade can be traced to his 
unusual beliefs about copyright reform and literary 
property rights, or to his irritable and aggressive 
treatment of his critics. In contrast with the views 
of the minor journalistic writers, those major au- 
thors who were familiar with his writings - Dickens, 
Wilkie Collins, Trollope, Swinburne, and others — 
were almost unanimous in their admiration of Reade’s 
abilities as a novelist. Their opinions are studied in 
Chapter Five. 

Chapter Sixtakes up Reade’s theory of realism and 
its expression inhis writings. His theory of realism, 
though limitedin scope, was consciously expressed 
and deliberately followed. The realistic elements in 
his plays and novels are of great importance ina study 
of his reputation, since they drew so much attention 
from his contemporaries. Especially well known was 
his library of notebooks, filled with clippings from 
newspapers and magazines. In addition, his interest in 
legal and social reform grew out of his documentary 
methods as realist. His fame as an advocate of re- 
form for conditions in prisons and insane asylums was 
widespread during the latter part of his career. 


In Chapter Seven, Reade is considered as literary 
artist. Criticism of him tends to fall into three main 
divisions, dealing with his narrative style, his crea- 
tion of characters, and the structure of his plays and 
novels. Eccentricities of taste and execution have 
left Reade’s work far short of the goal of artistic 
perfection in many places. His documentary system, 
moreover, made the problem of the assimilation of 
fact into fiction an all-important one for him, and he 
frequently failed to solve this problem with complete 
success. 

The Cloister and the Hearth is Reade’s most im- 
portant novel, and the only one of his works which is 
still widely read today. Unlike his other novels, it 
has been published more often in the twentieth century 
than it was in the nineteenth. Yet The Cloister and 
the Hearth was by no means universally recognized 
as Reade’s best novel during his lifetime. The 
course of this novel’s gradual recognition as its au- 
thor’s masterpiece, and the reasons for its superior- 
ity to his other works are the subject of Chapter 
Eight. 

Chapter Nine traces the development of Reade’s 
reputation from its peak to the present time. The 
work of his various biographers and its effect upon 
his fame are considered. Upon the basis of the con- 
clusions drawn in the previous chapters, an attempt 
is made to explain the gradual loss of interest in his 
writings other than The Cloister and the Hearth. In 
addition to the weaknesses in artistry which have 
doomed many of his writings to oblivion, Reade’s 
heavy use of the elements of violence and crime has 
relegated some of his works into the category of 
sensational fiction. His position in this respect is 
compared with that of Dickens and Wilkie Collins. 
Reade will never again be considered, as he was at 
the peak of his career, the equal of Dickens and 
Thackeray. By virtue of The Cloister and the Hearth, 
however, which of all his works is least subject to the 
influences that have swept the others into obscurity, 
he is assured of a high place among writers of the 
second rank in the nineteenth century. 

The bibliography of this dissertation attempts to 
give a considerably fuller list both of Reade’s own 
writings, published and in manuscript, and of writings 
about Reade than is elsewhere available. 

385 pages. $4.81. MicA 55-507 

















AN INTRODUCTION TO VOLTAIRE’S 
QUESTIONS SUR L’ENCYCLOPEDIE 


(Publication No. 10,833) 


William Councill Archie, Ph.D. 
Princeton University, 1949 





This study attempts an evaluation of Voltaire’s 
Questions sur 1’Encyclopédie, the first edition of 
which appeared from 1770 to 1772. The latter was 
composed of 423 articles, arranged alphabetically, 
in nine octavo volumes. A second edition of 1774 
contained 20 additional articles. The Questions ap- 
peared a third time, during the author’s life, in the 
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édition encadrée (1775), virtually unchanged from the 
second edition. They have never appeared separately 
since the author’s death (1778). 

The Kehl editors, in the first great collected 
works edition (1784), created an artificial Diction- 
naire philosophique into which they grouped indis- 











criminately the Portatif, the Questions sur 1’Encyclo- 








pédie, 1’Opinion par alphabet (a posthumous manu- 
script), and many other things. The Beuchot edition 
(1828) restored some order to the confusion of the 
earlier arrangement, but did nothing to disentangle 
the several alphabetical dictionaries. The Moland 
edition (1877) preserved the Beuchot arrangement. 
Hence, since the author’s death, the Questions have 
been ‘lost.’ 

Previous critical comment on the Questions has 
been slight and for the greater part has come from 
contemporaries or near-contemporaries. From 
these critics, it was clear that the Questions were 
related to Voltaire’s earlier work, particularly the 
Portatif and the Mélanges, and perhaps to the Ency- 
clopédie. These opinions were inconclusive, but they 
served to point out the principal raison d’étre of this 
study: What is the true relationship of the Questions 
sur l’Encyclopédie to Voltaire’s earlier alphabetical 
dictionaries and other earlier work, and to the Ency- 
clopédie ? 

Certain allied problems, in addition to those in- 
herent in the preceding question, have also been con- 
sidered. It has been shown that Voltaire’s Corre- 
spondance reflects that the Questions were composed 
and published during the twenty-eight month period 
from December, 1769 to April, 1772. It has also been 
shown that Voltaire had been using the encyclopedic 
form, that is that he had been writing dictionary arti- 
cles, for at least eighteen years prior to the time 
that he undertook the Questions. 

Through careful and detailed analysis, it has been 
seen that the Questions are intimately related to La 
Raison per alphabet, the title given to the 1769 edition 
of the Portatif; indeed, the latter was absorbed, tex- 
tually and ideologically, into the Questions. Further, 
the Mélanges, especially those of the years 1766-69, 
made important and significant contributions to the 
Questions. 

As the full title implies, the Questions are related 
to the Encyclopédie, but they fall far short of being a 
systematic, article by article, examination of the 
greater work. The Questions are misnamed and 
should be considered as Voltaire’s own little encyclo- 
pédie. A fair number of articles were inspired by 
contemporary publications and other events of a pub- 
lic nature. All the remaining articles, not accounted 
for in the categories mentioned above, are, to judge 
from the evidence presented, akin ideologically to 
Voltaire’s earlier work. 

From the above facts, I have concluded that the 
Questions owe their inspiration to a considerable 
number of the author’s earlier works, the Encyclo- 
pédie, and to contemporary events. Further, the 
Questions present only a very few ideas that are not 
found elsewhere in Voltaire’s work. It is also clear 
that the Questions are, indubitably, the author’s final 
conception of his Dictionnaire philosophique, and, as 













































































such, deserve a separate reprinting. This needs to 
be done in order to be fair to the author and, what is 
more important, in order to remedy the confused and 
repetitious state of the present editorial arrangement 
of the Dictionnaire philosophique. 

Finally, I have concluded that the Questions are 
Voltaire’s final, most complete, and most successful 
effort to assemble his ideas and thus to lend some 
organic unity to his scattered and widely diversified 
writings as a ‘philosophe.’ 

323 pages. $4.04. MicA 55-508 








FIERY HUNT: A STUDY OF MELVILLE’S 
THEORIES OF THE ARTIST 


(Publication No. 10,837) 


Laurence Nexsen Barrett, Ph.D. 
Princeton University, 1949 


One of the major strands in Melville’s thought was 
his theory of the artist, for Melville was a dedicated 
writer who thought of his art as a mission, almost as 
a religion. Basic to it all was the premise that the 
artist’s only reason for being is the fearless expres- 
sion of truth. 

In Typee and Omoo Melville seems to have thought 
of truth as factual truth and to have been content to 
give his readers the travel adventures they wanted. 
Mardi, apparently, was begun in much the same 











spirit, but by 1848 Melville’s expanding thought had 
carried him into realms of philosophical speculation, 
— into the discovery, as he called it, of ‘the world of 
mind.’ With that discovery he felt a new and deeper 
dedication, and Mardi turned into satire and philoso- 
phy. It was unpopular, and the long conflict between 
what Melville wanted to write and what his public de- 
manded began. 

In spite of apparent submission to his public in 
Redburn and White Jacket, Melville continued his 











search for truth and wrote as he wished in Moby- 
Dick and Pierre. But by 1850 his thought had carried 
him into such mazes of speculation that he began to 
see dualism in all things and to think of truth as a 
tormenting illusion. The tensions of these doubts 
made Moby-Dick great and came to destructive fru- 
ition in Pierre. He found some comfort in proudly 
thinking of the artist as a Titan, but it was comfort 
only and not an answer; and if we exclude a few sto- 
ries written under the momentum of his technical 
skill, the years after Pierre are years of searching 
for the resolution which would give the artist justifi- 
cation once more. 

My first chapter treats this development from 
Typee through Billy Budd, tracing it in detail and 
documenting it from Melville’s letters and his text. 

Chapter Two deals with Melville’s symbolism, 
important because Melville frequently spoke of the 
artist in symbolic terms and because his use of sym- 
bols rose from his theory of his art. He thought ex- 
perience to be dualistic, and believed that all sensu- 
ously perceived things are only masks behind which 
lie the deeper meanings that are truth. Hence, the 
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artist’s function is to pierce beyond the mask and his 
surface story is, like the life it imitates, symbolic. 
Hence, too, Melville’s symbols are elemental rather 
than exotic. The most important of them are the sea, 
the surface of which is visible experience and the 
depths of which are hidden truth; the diver, who is 
the searcher for truth; the lee shore, which is the 
world of sheltering illusions that keep men from the 
search; the head and the heart, which make the most 
basic dualism of them all; fire, which is truth; the 
scar, which marks the agony of the search; and the 
Promethean Titan, who stands for the artist-seeker, 
courageous and doomed. 

The third chapter reviews research already made 
into Melville’s reading, tabulates the allusions to 
other authors in his text, and examines his use of 
factual authorities. 

The final chapter deals with Melville’s concept of 
the brotherhood of authors and his dependence upon 
some of the most important of them. Because he 
thought of great writers as dedicated men, he called 
them archangels and linked them in a brotherhood; 
and because he believed they were in search of a 
ubiquitous truth, he feit free to learn from them and 
to borrow. His debts to Shakespeare, the Bible, Mon- 
taigne, Plato, Rabelais, Burton and Goethe are ex- 
amined. And the chapter concludes with an examina- 
tion of the relationship with Hawthorne, who seems to 
have had little direct influence upon Melville’s 
method as a novelist, but whose encouragement and 
belief were among the most important forces in Mel- 
ville’s life. 359 pages. $4.49. MicA 55-509 


SAINTE-BEUVE AND THE POETIC ART 
(Publication No. 10,846) 


George Reginald Bishop, Jr., Ph.D. 
Princeton University, 1952 


Though Sainte-Beuve’s stature as a literary critic 
has long been recognized, the reluctance with which 
he accepted this career is little known. Refusing to 
acknowledge his capacity for criticism he long per- 
sisted in his ambitions as a creative artist. Through 
the Poésies and Volupté rather than through the es- 
says he hoped to achieve enduring fame. Only after 
years of tension between the ambition of the artist 
and the vocation of the critic was he finally driven to 
criticism through the failure of his muse. Thus to 
understand Sainte-Beuve the critic it is necessary to 
begin with Joseph Delorme the poet. 

Sainte-Beuve’s concern with the techniques of 
versification, his interest in aesthetics, and his poetic 
productivity was inspired by his association with 
Hugo and the Cénacle which began in January 1827. 
Endowed with deeper critical insight and a better his- 
torical sense than his contemporaries he wrote the 
Tableau de la poésie au seiziéme siecle as a mani- 
festo of the new poetry. Many critics heretofore have 
felt that Sainte-Beuve was not eloquent upon general 
philosophical theories about literature; he has even 











been called a petty critic of formalistic detail. While 


in the Tableau he is concerned with the techniques of 
versification (the battle of romanticism being princi- 
pally on formal grounds),. it is quite possible to see at 
this time his concept of poetry, the poet, the theory 
of creation, style, form, and language. He certainly 
does not neglect the philosophy of art even at the mo- 
ment of his debut, and subsequent to 1829 he almost 
excludes preoccupation with form from his aesthetic 
thinking. Study of Sainte-Beuve’s poetic reveals that 
it is eclectic rather than purely modern — an admix- 
ture of the theories of Boileau and Hugo with a fore- 
shadowing of Baudelaire. 

His own poetry was handicapped by the intellectu- 
alism of his nature which precluded the development 
of creative imagination, yet on occasion he demon- 
strated considerable capacity for poetic expression. 
By any absolute standard the achievement of his verse 
is very limited; its merit lies rather in the direction 
which it suggests. Rejecting the exotic and theatrical 
tendencies of romanticism, he turned to poetic real- 
ism with the result that his importance as a poet lies 
not so much in the verse which he wrote as in his 
presentiment of the whole orientation of modern po- 
etry. In certain respects he is father to the intimists, 
the parnassians and the symbolists who are eloquent 
witnesses to the development of ideas which he first 
advanced. His importance in the history of nineteenth 
century poetry is undoubtedly greater than that of his 
more famous contemporaries. Ironically his achieve- 
ment as a poet lies in the theories he suggests while 
his stature as a poet is greater in the essays than in 
Joseph Delorme. 

The Appendices at the end include an index of first 
lines, concordance of editions of the poetry, and 
tables of poems published in periodicals and miscella- 
neous collections, poems published with the prose 
works, text and manuscript variants, poetic imita- 
tions, dedications, and poems set to music. In addi- 
tion there is a descriptive bibliography of the editions 
of the poetry and the text of twenty-four poems not 
found in these volumes. 

330 pages. $4.13. MicA 55-510 
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A CRITICAL STUDY OF THE WHITE DEVIL 
AND THE DUCHESS OF MALFI 


(Publication No. 10,849) 


Travis Miller Bogard, Ph.D. 
Princeton University, 1947 








This essay attempts to determine the chief char- 
acteristics of Websterian tragedy by a detailed analy- 
sis of The White Devil and The Duchess of Malfi. 

Chapter One, an investigation of the major criti- 
cal discussions of Webster’s work from his own 
prefaces to recent appraisals, demonstrates that 
standard current opinion of the dramatist stems from 
the frequently misleading and distortionate opinions 
of nineteenth century critics. Websterian interpreta- 
tion is shown to have been originally based on a 
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comparison between Webster and Shakespeare, which 
gave rise to three somewhat contradictory opinions: 
first, that Webster is a great poet but an inexpert 
dramatist; second, that he is immoral and lacks a 
philosophical steadiness of vision; and third, that he 
is the second tragic dramatist in English literature. 
These opinions are variously held even today in 
standard critiques, where they are shown to have 
blended with the historical investigations of E. E. 
Stoll. In conclusion, the contributions of Rupert 
Brooke and the poets of the two decades preceding 
the last war are shown to be of special significance 
in their recognition of Webster’s fundamental integ- 
rity as an artist. 

Chapter Two discusses Webster’s skill as a 
playwright, exclusive of the details which pertain 
specifically to the presentation of character or theme. 
The point of orientation is the criticism of Wil- 
liam Archer. His important specific objections to 
Websterian tragedy are answered, and a fuller 
demonstration of Webster’s ability as a dramatist 
is offered in a detailed examination of the stage- 
worthy qualities of the Arraignment scene in The 
White Devil. It is shown that Webster was a 
writer intimately acquainted with the requirements 
of his theater, and that the dramaturgy of his plays 
does not disqualify them for effective production 
even on a modern stage. 

Chapter Three discusses Webster’s conception of 
character. It is shown that the men and women of the 
tragedies do not develop as Shakespeare’s characters 
are thought to grow, but that they struggle to pre- 
serve their essential identities — to maintain, in 
Webster’s phrase, “Integrity of Life.” The ways in 
which Webster creates the illusion of reality in his 
characters are investigated, and the chapter con- 
cludes with an examination of the principal characters 
in each play to show how each one attempts to main- 
tain “Integrity of Life.” 

Chapter Four anatomizes the forces which afflict 
men and women of the world Webster sets on his 
stage. It is shown that Websterian tragedy makes 
extensive use of the themes and techniques of 
Elizabethan satire, both dramatic and literary. By 
weaving satire with his tragic story, Webster ob- 
tained a double perspective on his action, and 
could subject the heightened heroic action to the 
seathing interpretation of the satire. The satiric 
commentary, by stripping all illusion from men, 
enables Webster to reveal what it is in them that 
is essentially great. The enormous technical prob- 
lems of pairing satire and tragedy so that one 
does not nullify the other are discussed, and once 
again, it is demonstrated that Webster is a master 
of the dramatic medium. The themes of the two 
tragedies are then set forth. The White Devil is a 
play about the evils of court life, a study of so- 
ciety, temporal and very realistic. The Duchess 
of Malfi is a deeper inquiry into the nature of evil. 
Its theme is man’s mortality which confounds both 
good and evil and threatens to make all life mean- 
ingless. Once the insignificant appearances of 
men have been stripped away, Webster is able to 
show that man’s essential greatness lies in his 











ability to defy the forces that seek to destroy him, 
and to preserve his “Integrity of Life,” which is the 
sole quality that evil cannot take from him. 

348 pages. $4.35. MicA 55-511 


THE ART OF CHARACTERIZATION 
IN VOLTAIRE’S CANDIDE 


(Publication No. 10,852) 


William Filbert Bottiglia, Ph.D. 
Princeton University, 1948 


Previous analyses of Candide have lacked author- 
ity, because based on literary criteria which are 
either inadequate or inapposite — which either evince 
sympathetic taste insufficiently strengthened by criti- 
cal method, or make use of standards borrowed from 
the essentially alien field of the novel. The present 
study has liberated Candide from the stifling clutches 
of fictional criticism by applying a historically solidi- 
fied methodology, which combines intuitive apprecia- 
tion with appropriate standards. The results obtained 
are valid for Candide as a whole, but monographic 
limitations have made it advisable to place major 
stress on the decisive problem of characterization, 
which, moreover, has always provided the fictional- 
ists with their most formidable weapon against the 
literary respectability of the work in question. 

Candide is not a novel. It is a philosophic tale; 
and must accordingly be studied as an imaginative 
narrative functioning verbally in time, wherein 
action, character, setting, and style subserve the 
all-determining ideas to be promoted. The all- 
determining ideas are not developed dialectically; 
they are projected atmospherically, and codrdinated 
into a philosophic attitude on the move. At the core 
of Candide lies the problem of human conduct in re- 
lation to the mystery of physical and social evil. 
Voltaire presents that problem by attacking the intel- 
lectual and sentimental infirmities of senescent Clas- 
sicism; and solves it pragmatically by an exhortation 
to practical action unimpeded by windy theorizing 
about the unknowable and uncontrollable forces of the 
universe. The philosophic attitude projected in Can- 
dide is not selfish, or escapist, or pessimistic, but 
socially dynamic. The conclusion is allegorical, and 
includes all the concrete, constructive activities of 
civilization. 

So much for the thought-burden of the work. In its 
environmental context, Candide reflects a highly 
specialized social atmosphere, which involves the 
author as creator-showman performing before an 
imaged company of responsive, culturally refined, 
philosophically initiated auditors. It is only in strict 
association with this background that the art of char- 
acterization in Candide can be genuinely appreciated. 

Appropriate critical categories for an articulate 
analysis of that art in such an atmosphere have been 
elaborated here — not from abstract and absolute 
aesthetic premises, but in conformity with the En- 
lightenment worldoutlook and Voltaire’s own life. 

A thorough historical investigation, after eliminating 
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from consideration many types of Enlightenment 
creative activity, has arrived at two “mechanico- 
artistic” entertainments which, in combination, offer 
a sustained parallelism of form with the art of char- 
acterization in Candide. These entertainments are 
shown to have enjoyed an immense general vogue 
during that period, to have flourished in the special 
atmosphere mentioned, and to have been cultivated 
by Voltaire himself. No influence is provable, de- 
spite suggestive evidences; but the parallelism of 
technique indicates the far-reaching formative power 
of Enlightenment mechanical postulates. The inves- 
tigation definitely establishes that Candide may be 
legitimately regarded as an idealized formal fusion 
of the private magic-lantern show and marionette 
play of the French Enlightenment, rendered substan- 
tially significant and artistically effective through the 
elevating power of the creator’s intellectualized ego. 

Following are the main critical categories of a 
general nature which have been found equally applica- 
ble to the two mechanico-artistic diversions and to 
Candide: complete dominance of the creative ego 
rationally abstracted from sensibility; a mechanical 
passivity of the created personages which is super- 
ficially apprehensible both in composition and in 
manipulation; realization of the correlation between 
these two in time and through the medium of prose; 

a tone of relaxation from high cultural tension in ac- 
cordance with principles of taste sprung from the 
social compromise of the French Enlightenment — a 
compromise between intellect and decorum; a famil- 
iar salon atmosphere of confabulation between the 
theatrically self-conscious showman and his private 
aristocratic audience; an attitude of urbanely critical 
superiority on the part of both toward created char- 
acter, which is consequently subjected to witty distor- 
tion and ideological utilization. 

Equally applicable also are certain derivative 
categories: the absolute and unlimited tyranny of the 
creative ego, expressing itself in capricious inter- 
ferences of detail which paradoxically subserve a 
logical and well-ordered overall purpose; the aptness 
of the mechanico-artistic patients for grotesque 
parody of persons, things, and ideas, as well as for 
thematic orchestration; the magic-lantern stress in 
effects of staccato, transience, and flashing vividness; 
the puppet emphasis in certain effects of crescendo, 
in repeated fustigations, and in obscene accents; the 
impression of miniature concentration; the need for 
special appreciation on the part of spectators and 
readers. 

The detailed analysis of the art of characteriza- 
tion in Candide, based on the foregoing categories as 
functions of the underlying thought-content, proves 
conclusively that Voltaire performs throughout the 
tale as the omnipotent and omnipresent master of a 
mechanico-artistic show, composing, manipulating, 
and orchestrating his personages in the interests of 
a philosophic aim. It further demonstrates that Can- 
dide is a miniature masterpiece, because of its dy- 
namic earnestness, its moral profundity, and its sus- 
tained brilliance of style — all transfigured through 
the triumphant unifying power of the author’s vibrant 
intellectualized ego. 220 pages. $2.75. MicA 55-512 











ROBERT SOUTHEY AS A CRITIC OF POETRY 
(Publication No. 10,854) 


Richard Groth Bozorth, Ph.D. 
Princeton University, 1951 


This study has two purposes: to demonstrate, 
first, that Southey, though long discounted for his 
failure as a poet, has left a body of criticism on po- 
etry which is inherently valuable; second, that 
Southey’s criticism represents the best conservative 
norm in poetics yet discovered among the English 
Romantics. 

Chapter One examines Southey’s critical princi- 
ples and traits of mind and temper. He believes 
strongly in the moral purpose of poetry; and though 
he treats this function more broadly than the neoclas- 
sicists, he makes it of dominating importance. He 
believes in no transcendental poetic Truth, but he 
calls emotion the essential of poetry and says it is 
merely the result of accomplished technique when it 
reaches the reader. Chapter Two discusses poetry’s 
functions: stimulation of the fancy, disclosure of the 
beauty in physical and human nature, registration of 
social historiography, and emotional exercise for 
poet and reader. The young Southey is a man of feel- 
ing, but he comes in middle life to suspect that emo- 
tions in and out of art may be a means of disowning 
the judgment, concluding that except for the young, 
elevation is a better effect than agitation. 

Chapter Three treats subjects and sentiments, 
revealing Southey’s Romantic respect for organic 
unity. He rejects traditional Rules and Kinds, insists 
that only the poet’s talent and purpose should limit 
his choice of subject and technique. He discusses 
the epic with unique care, general narrative, the 
ballad, occasional verse, the lyric and vers de 
societe, their variety of effects and problems. He 
studies such subjects as nature, love, domesticity 
and patriotism; for new and sensible reasons he at- 
tacks primitivism, sentimentalism, and horror, He 
thinks want of knowledge a defect in contemporary 
poetry, and blames it for the misplaced subjectivism 
he finds in the greatest Romantics. 

Chapter Four is concerned with the structure of 
poetry: its framework and metrics. Southey’s on 
framework are limited chiefly to narrative verse, 
where he finds design a greater problem than in 
shorter forms. His most interesting comment 
stresses the importance of the connecting parts of 
long poems. Here he shows that the Romantic poets 
especially fail to recognize that poetry, like music, 
must have relief and repose. He ridicules the com- 
mon notion that a long poem can be made everywhere 
striking in its descriptive effects and intense in its 
emotion. Southey preaches consistently that English 
poetry should be built upon free, rhythmical versifi- 
cation rather than on syllable-counting. The natural 
ruggedness of English which makes such a principle 
necessary has, through this very weakness, produced 
the wealth of thought which is England’s contribution 
to poetry. He distrusts the cramping influence of 
traditional metres; and although he discusses the 
traits and problems of a variety of verse forms, he 
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strongly supports daring experiment by the poet to 
suit versification to the individual poem. 

In Chapter Five Southey’s discussion of the lan- 
guage of poetry shows his characteristic blend of 
conservatism and radicalism: a taste for compro- 
mise based upon his practice of subjecting all criti- 
cal principles to the test of practical composition in 
verse. Since truth to nature is his consistent aim in 
art, he is wary of the metaphor in general, feeling 
that it frequently offers a cheap way to dazzle the 
reader without regard for natural truth or artistic 
aptness. Imagery and description invite the substi- 
tution of wit for poetry’s essential of emotion, and 
Southey recognizes the desiccation of the traditional 
idioms of the past as cause for rejecting them. Clar- 
ity, brevity and memorability are the dictional 
graces which Southey most praises in all forms of 
literature. He justifies, somewhat surprisingly, the 
poet’s use of colorful diction wherever decoration 
may work a functional improvement in the poem, but 
he declares that communication is at least as vital in 
poetry as in prose. The meaning which the emotion 
of a poem carries into the mind must appeal not 
merely to the reader’s fancy but to his understanding. 

223 pages. $2.79. MicA 55-513 


THE USE AND SIGNIFICANCE OF THE 
SUPERNATURAL IN THE NOVELLEN OF 
THEODOR STORM 


(Publication No. 10,859) 


Robert Marcellus Browning, Ph.D. 
Princeton University, 1948 


This dissertation seeks to point out the use of 
supernatural elements, traits and motifs in the No- 
vellen of Theodor Storm and to discover the relation 
of the use of such elements to the poet’s ideology; 
hence the title: The Use and Significance of the Su- 
pernatural in the Novellen of Theodor Storm. 

The Introduction mentions briefly the general at- 
titude of modern Western literature toward the super- 
natural and classifies its use. It is noted that only 
those works of Storm’s which move in a seriously- 
meant human world are to be discussed, since inter- 
est is directed toward the relation of the supernatural 
to man rather than toward the supernatural per se. 
Fairy-tales and tales of the fantastic are therefore 
noticed only incidentally. Novellen in which no use 
of the supernatural occurs are also left aside. Like- 
wise included in the Introduction is a short discussion 
of the development of Storm’s religious attitude, 
since whatever role the supernatural may play in his 
work, it must be related to his religious belief, 
whether positively or negatively. 

The Novellen are then examined in chronological 
order, beginning with Marthe und ihre Uhr (1847) and 
ending with Der Schimmelreiter (1888). All important 
instances of the use of the supernatural are referred 
to and interpreted according to their technical func- 
tion and ideological significance. The Novellen are 
divided into three groups, roughly corresponding to 











youthful works, mature works and works of old age. 
The chronological method was preferred to a treat- 
ment according to themes or according to some cri- 
terion such as romantic-realistic principally because 
it shows more clearly the increasing employment of 
the supernatural in Storm’s work and the change in 
his attitude toward it as he grows older. In regard 
to the attitude toward and employment of the super- 
natural in Storm’s work, it was discovered that a 
definite caesura divides the Novellen written before 
1865 and those written after this date, since those 
written after 1865 not only contain many more super- 
natural elements but also employ them intrinsically, 
that is, they affect the action, whereas the superna- 
tural in the earlier works was used mainly extrinsi- 
cally. An attempt has been made to show that this 
change is connected with the poet’s growing concern 
with the problem of death and immortality, an inter- 
est which was accentuated by the death of his first 
wife in 1865. 

The writer has sought throughout to show that the 
main theme of Storm’s work is Time and that by far 
the greater part of his Novellen treat some aspect of 
this theme. The Conclusion brings a theoretical dis- 
cussion of the significance of this preoccupation with 
time and its relation to the novellistic technique of 
the poet as well as its relation to his thought and, 
more specifically, his religion. The quality of time’s 
continuity is expressed in the forces and forms of 
tradition and these are in turn connected with the 
supernatural and the belief in it. Against these 
forces Storm’s protagonists are often in revolt but 
always in vain. Tradition, race, family, superstition 
and the supernatural are triumphant. The chain of 
continuity is not allowed to be broken with impunity. 
Further, the writer has sought to demonstrate that 
this conflict is present not only in Storm’s work but 
in the poet himself and may be looked upon as a 
symptom of an unresolved dissonance in his thought 
- a conflict between heart and head — and that while 
Storm avowedly defends the cause of enlightenment, 
he nonetheless allows mysticism to emerge victori- 
ous. It has therefore been concluded that Storm 
must be regarded as an unavowed mystic. This idea 
is the real thesis of the dissertation and, while not 
entirely new, — Otto Frommel (Neuere deutsche 
Dichter in ihrer religioesen Stellung, Berlin, 1902) 
has called attention to this antinomy as have also 
Alfred Biese (Theodor Storms Leben und Werke, 3d 
edit., Leipzig, 1921) and at greater length and with 
more emphasis on the problem of time as a religious 
problem Walter Brecht (Storm und die Geschichte. 
In Deutsche Viertaljahrsschrift, 1925, p.444 ff.) —- 
the present study represents, so far as the writer is 
aware, the first attempt to point out the deeper 
meaning of the supernatural in Storm’s work and its 
connection with this question. 

115 pages. $1.44. MicA 55-514 
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DANTE GABRIEL ROSSETTI: LOST ON 
BOTH SIDES; A STUDY OF HIS 
BACKGROUND, CRITICISM, AND POETRY 


(Publication No. 10,875) 


Robert Maxwell Cooper, Ph.D. 
Princeton University, 1947 


In this essay I have tried to separate Dante Ga- 
briel Rossetti and his poetry from the confusions, 
half-truths, and mistakes that have resulted from his 
being loosely identified as a “Pre-Raphaelite” or an 
“Aesthetic” poet. I have attempted to determine his 
unique position as an English poet. I have been inter- 
ested primarily in three things: in Rossetti’s back- 
ground, in his critical opinions, and in his poetry. 

Chapter One provides a picture of the “Aesthetic 
Movement,” that development in English poetry and 
painting which extended roughly from 1780 to 1900, 
and from Blake to Beardsley. This chapter presents 
the literary tradition which Rossetti inherited, and to 
which he contributed. The final chapter uses this 
introductory material as a measure of Rossetti’s 
own “aestheticism.” 

Chapter Two presents Rossetti’s personal back- 
ground. A detailed examination of the unique influ- 
ences that worked upon Rossetti as a boy and youth 
reveals significant intimations of the man and poet 
to come. This chapter provides a new explanation of 
why Rossetti crumbled before Buchanan’s critical 
attacks. It suggests Rossetti’s basic consistency as 
man and poet, and his failure to develop beyond the 
bright potentialities of his youth. It begins the study 
of the conflicts between aims and achievements that 
plagued Rossetti throughout his life. These conflicts, 
ultimately, offer the best explanation of his failure 
as a poet. 

The third chapter completes the study of Ros- 
setti’s background. His connection with the Pre- 
Raphaelite Brotherhood is examined afresh. From 
this come three important conclusions: first, the 
name “Pre-Raphaelite” is confusing and essentially 
meaningless; second, the Pre-Raphaelite Brother- 
hood did not alter significantly the important poetic 
characteristics that Rossetti showed as a youth; and 
third, as a poet Rossetti remained stubbornly non- 
conformist toward the leading tenet of the Pre- 
Raphaelite Brotherhood, “truth to Nature.” 

The last five chapters of this essay are largely 
devoted to Rossetti’s criticism, particularly in its 
relationship to his poetry. For the first time, Ros- 
setti’s critical opinions — culled largely from his 
letters and from the reminiscences and journals of 
his friends — are here examined and analysed ex- 
haustively. 

Chapter Four discusses Rossetti and the Critics. 
I have tried particularly to show that Rossetti’s fear 
of critics was lifelong, and that this fear, coupled 
with a profound distrust of his own powers, limited 
his production and impaired his genius. In addition, 
this section presents Rossetti’s idea of the ideal 
critic, and gives his own qualities as a critic. 

Chapter Five analyzes Rossetti’s critical opinions 
about the Poet. The evidence suggests that Rossetti 


tried earnestly to be the kind of poet he most enjoyed 
reading, and to achieve in his own poetry the qualities 
that he most admired in other poets. Chapter Six and 
Seven concern Rossetti’s criticism of the Poem, and 
involve a discussion of Rossetti’s own achievements 
as compared to his criticism of others. 

As he himself admitted, Rossetti’s achievements 
too often failed to realize his aims. The concluding 


_ section of this essay, Chapter Eight, is an attempt to 


explain this failure. Three major conclusions are 
reached, First, there is a basic consistency between 
the young Rossetti presented in my first three chap- 
ters, and the mature Rossetti of the last four. He 
failed to develop beyond the potentialities indicated by 
such early poems as The Blessed Damozel and Sister 
Helen. Second, Rossetti failed to be the indomitable 
rebel and leader that he wished to be. Third, he 
failed to be the poet he might have been. 

The explanation of these failures lies in Rossetti’s 
lifelong lack of confidence in himself. In neither his 
life nor his poetry could he reconcile his conflicting 
desires and aims. Instead of making a firm and un- 
hesitating choice, he tried to embrace both sides of 
every conflict. In consequence, the man and the poet 
lost on both sides. 

Rossetti was, as he admitted, “two thirds” an 
aesthetic poet, and “one third” so opposed to aesthetic 
poetry that it “negatived the whole.” Wishing to be 
both rebel and leader, Rossetti in the end was neither. 
Rossetti was probably never potentially a “great” 
poet. But had he been able to face every conflict 
within him squarely, to choose decisively and persist 
unflinchingly in that choice, he might well have found 
content in his life, and a greater measure of satisfac- 
tion in his art. 412 pages. $5.15. MicA 55-515 

















WORDSWORTH’S THEORY OF EDUCATION 
(Publication No. 10,887) 


Gilbert Turner Dunklin, Jr., Ph.D. 
Princeton University, 1948 


This dissertation has a dual purpose: to examine 
first the extent to which the reform movement in edu- 
cation, commencing with John Locke and growing in 
importance throughout the eighteenth century, ab- 
sorbed the attention of Wordsworth, his family, and 
his friends, and continued to be reflected in his cor- 
respondence, prose writings, and poems through the 
early, middle, and late years. Equally important is 
the re-examination of the poet’s political, social, and 
religious thought in terms of his concern with the 
education of the individual man in its broadest sense: 
his emotional, intellectual, imaginative, and spiritual 
development into the sensitive, dignified, thoughtful 
man, upon whom depended the strength and welfare of 
society and the preservation and spread of freedom. 

As a result of this dual approach, the breach in 
his intellectual life, which traditionalist studies have 
emphasized, has been repaired to allow a better un- 
derstanding of both the early and the late Wordsworth. 
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The core of unity in all his thought emerges into its 
rightful prominence: his lasting faith in the worth of 
man and the world of spiritual value. 

Chapter I presents chronologically the social, po- 
litical, and religious aspects of the reform movement 
in education during Wordsworth’s own time; the philo- 
sophical background of the eighteenth century, with 
emphasis upon the educational psychology of Locke, 
Rousseau, Hartley, and Godwin; and Wordsworth’s 
own statements about the place in education of nature 
and books, home, school, and church, and the interplay 
of sensation, feeling, thought, and imagination. 

Chapter II and II investigate Wordsworth’s politi- 
cal and religious thought, stressing his penetrating 
criticisms of his own times in the light of the need 
for, and the prevailing abuse of, education and educa- 
tional reform. The stern demands of Wordsworth’s 
standards of education reveal that his political thought 
always rested upon fundamentally conservative prin- 
ciples of morality, while at the same time, with his 
recurrent emphasis upon the importance of the indi- 
vidual, it was always liberal in the only valid sense 
of that word. Chapters II and III also reveal how im- 
portant to Wordsworth was the preservation of the 
spiritual virtues of faith, hope, and joy in an age 
which was becoming increasingly mechanical in its 
functions and materialistic in its values. As a part 
of his orthodox religious belief this concern was 
neither an anti-climax in Wordsworth nor inconsistent 
with his early worship of nature. 

Chapters IV, V, VI, and VII examine Wordsworth’s 
poems and prefaces insofar as they reveal and il- 
luminate his theory of education, especially his belief 
in the necessity for the mind of every man to de- 
velop sensory, emotional, intellectual, and imagina- 
tive powers so that in every sense he and the world 
in which he lives are significantly alive. The themes 
of Chapters I, I, and III are traced through and re- 
lated to the poetry: the importance of nature and 
books, of the home, school, and church; the social 
and political ills of the age which can be cured only 
by an elevation of each man’s mind; and the necessity 
for developing and preserving the best part of each 
man, his spiritual being. 

In addition to Wordsworth himself, other nine- 
teenth century authors who have been considered 
include the Christoper Wordsworths, Coleridge, the 
Arnolds, and Southey; minor educators such as the 
Edgeworths, Hannah More, and Samuel Parr; and men, 
especially concerned with political reforms, such as 


Cobbett, H. P. Brougham, and John Stuart Mill. 
378 pages. $4.73. MicA 55-516 


THE ROLE OF SPAIN IN REPRESENTATIVE 
NOVELS OF GALDOS 


(Publication No. 10,940) 
Robert Kirsner, Ph.D. 
Princeton University, 1949 


This essay proposes to study the literary signifi- 
cance of Spain in the representative novels of Galdds, 


namely La Fontana de Oro, El Audaz, Dofia Perfecta, 
El Amigo Manso, Fortunata y Jacinta, Torquemada 
en la Hoguera and Misericordia. Since in the novels 
of Galdés Spain appears as a literary creation, the 
treatment accorded to Spain is studied in relation to 
the treatment accorded to the literary persons. The 
novelistic technique of Galdos, then, is a significant 
factor in determining his literary approach to Spain. 

The early novels of Galdés are at the same time 
antithetical and analogous to the novels of customs of 
Fern4n Caballero. Although Galdds succeeds in de- 
preciating the values upheld by Fernan Cabellero, he 
emulates her literary technique. Thus, Spain, as well 
as the characters, is evaluated morally; it is viewed 
as a third object. Nonetheless, the early novels of 
Galdés contain certain characters, whose creation 
seems to anticipate that of such novelistic persons as 
Fortunata and Torquemada. The creation of unique 
literary individuals, whose reality does not rest on 
symbols or ideas, then, distinguishes the art of 
Galdés from that of Fernan Caballero. 

Although at times the early novels, because of 
Galdés’ critical attitude toward Spain, acquire the 
character of Larra’s cynical Articulos, they manifest 
certain literary and ideological characteristics which 
distinguish them from the art of Larra. Not only do 
the early novels of Galdés reveal the author’s faith in 
the future of Spain, but in addition, they contain char- 
acters who are not the incarnation of Galdés, himself. 
Larra, on the contrary, is unable to objectivize his 
literary creations, who are invariably the reflection 
of his own person. 

Although the criticism directed against Spain in 
the novels a thése published after 1876 had been min- 
imized as a result of the author’s emphasis on the 
creation of character, Galdés does not consciously 
refrain from criticizing his country until he writes 
El Amigo Manso. In this work Galdés declares his 























intention to write novels, which do not seek to reflect 
human experience, at the same time that he announces 
his desire to relive all aspects of Spanish life. Con- 
sequently, El Amigo Manso represents the transition 
between Galdés the critic of Spain, and Galdés the 
recreator of Spain. 

In Fortunata y Jacinta, Torquemada en la Hoguera 
and Misericordia Galdés artistically fulfills his de- 
sire to relive that which is Spain. These novels 
abound with literary persons whose lives are sympa- 
thetically experienced, regardless of their social po- 
sition. Their Spanish customs and mannerisms are 
described with such intensity that we live these cus- 
toms and mannerisms as if they were our own. Con- 
sequently, Spain appears in these novels, as do the 
characters, as a lovable nation which inspires sympa- 
thetic understanding and appreciation. 

Although Galdés’ attitude towards Spain parallels 
that of the Generation of ’98, he served not as a pre- 
cursor of but rather as a master for the modern 
writers. Gald6és’ treatment of Spain became a model 
for the Generation of ’98. It is from him that the 
modern writers, who wished to express their attach- 
ment to Spain in artistic terms, learned to treat 
Spain as a literary object. 

184 pages. $2.30. MicA 55-517 
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AMERICA IN THE FRENCH MIND 
DURING THE BOURBON RESTORATION 


(Publication No. 10,414) 


John deWitt McBride, Jr., Ph.D. 
Syracuse University, 1954 


The study is designed to clarify the position of the 
United States in French thought during the Bourbon 
Restoration 1814-1830. It does not aim to discuss in 
detail all aspects of French interest in America dur- 
ing the Restoration but presents in some detail what 
was without doubt the heart of this interest: the re- 
currence to America asan example of liberal repre- 
sentative government and as a moral force capable 
of influencing the contemporary and future form — 
political and social — which post-Waterloo France 
was to assume. Primarily because they fall natur- 
ally into such a pattern, French attitudes toward the 
United States are examined in three broad groupings 
according to political beliefs — Conservative, Mod- 
erate, Liberal — which tended to determine Restora- 
tion Frenchmen’s attitudes on most questions of na- 
tional and international import. Chapter I, “The 
American Mirage,” provides the historical and intel- 
lectual background with which the Restoration ap- 
proached the United States and outlines Franco- 
American cultural and diplomatic relations to 1814. 
Chapter II, “Knowledge of America,” consists of a 
fairly extensive survey of the various means by which 
Frenchmen became acquainted with the United States 
and of the kinds of Americanist materials available. 
In the second chapter the following topics are dis- 
cussed: communication facilities between France and 
the United States; Americans in France; American 
books, magazines, and newspapers in France; Eng- 
land as an intermediary between France and the 
United States; Restoration use of eighteenth century 
materials dealing with America; colonization as a 
factor in French interest in America; Bonapartist 
refugees as cultural intermediaries; Restoration 
travellers in the United States; Restoration histories 
and works of political science dealing with the United 
States; Americanist material in Restoration newspa- 
pers and magazines; the place of the United States in 
a comprehensive picture of Restoration interests. 

Chapter III, “The Ultras and the United States,” 
Chapter IV, *The Constitutionnels and the United 
States,” and Chapter VI, “The Liberals and the United 
States,” examine the opinions and attitudes toward 
America of the three groups into which Frenchmen 
divided themselves between 1814 and 1830. As it was 
with the men of the Restoration, first emphasis is 
laid upon America as a political entity, incarnation 
of republicanism and the world’s cardinal example of 
liberal representative government. Conservative, 
Moderate, and Liberal opinions on other aspects of 
American civilization are also discussed with regard 
to the collection of concepts about the United States 
which Frenchmen accepted or rejected according to 
their allegiances in domestic politics. Particular 
attention is given to French opinion and use of 








America’s great men, notably Washington and Frank- 
lin. Chapter V, “Chateaubriand and Republican 
America,” presents material which has heretofore 
been largely neglected by scholars and emphasizes 
the Chateaubriand-Journal des Debats anti-Villele 
campaign of 1824-27, an important example of the 
invocation of America into the domestic quarrels of 
the Restoration. Chapter VII is devoted to Lafayette 
and the Liberal-Ultra polemic occasioned by his 
travels in America in 1824-25. Lafayette’s trip 
marks the high point of Restoration interest in the 
United States. The General Conclusion shows how 
Restoration patterns of thought about America are a 
direct continuation, with a shift in focus and new 
points of emphasis, of the centuries-old American 
dream or mirage. As she was for Renaissance trav- 
ellers and eighteenth century philosophers, America 
remained throughout the Restoration less a living 
area of humanity than a philosophic example, an ar- 
gument used to prove or disprove a thesis. The an- 
notated bibliography of primary and secondary 
sources contains six hundred items and aims to be 
complete in its listing of Restoration material dealing 
with the United States. 404 pages. $5.05. Mic 55-69 








WILLIAM DEAN HOWELLS: A CRITICAL 
STUDY OF A MODERN INSTANCE 
AND INDIAN SUMMER 


(Publication No. 10,735) 


Cyril A. Reilly, Ph.D. 
University of Notre Dame, 1954 








This dissertation takes a step toward remedying 
the dearth of strictly aesthetic consideration of How- 
ells’s fiction by making a detailed and documented 
critical study of two of his major novels, A Modern 
Instance and Indian Summer. 

A Modern Instance is not primarily a “divorce 
novel” nor even a study in character degeneration, 
but is a picture of the religious confusion of a whole 
generation of Americans. Howells develops a double 
thesis which says that the lack of a religious home 
background is responsible for the failure of Bartley 
and Marcia and that, on the other hand, the presence 
of a religious background accounts for Ben Halleck’s 
moral triumph. The author’s anxiety to prove his 
thesis, and his accompanying lack of compassion for 
his characters seem to cause most of the book’s de- 
fects. Atmosphere, tone, and characterization suffer 
as Howells betrays unrestrained indignation with 
Bartley and (for a time) Halleck, treats Halleck 
mostly as an instrument and therefore draws an am- 
biguous and confusing portrait of him, and introduces 
an unattractive spokesman, Atherton. Structurally 
the book breaks in two when Howells develops the 
negative and positive halves of his thesis by using 
two different stories; to this failing is added How- 
ells’s usual reliance on coincidence. Moreover, 
the ultimate religious message is vague and uncon- 
vincing. 
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On the other hand, the first half of the work moves 
swiftly and powerfully, and throughout there is much 
humor. By and large the characterization is excel- 
lent; the author’s thorough understanding of his peo- 
ple is implemented by careful presentation of their 
backgrounds and interrelationships, by the use of 
well chosen but unobtrusive “stage directions,” con- 
sistent metaphor and symbolism, and a wealth of 
dramatization. Stylistically the book is very good; 
particularly noteworthy are Howells’s exact diction, 
felicitous phrasing and abundant metaphor, his “stage 
directions,” comments on character and on life in 
general, his natural and appropriate dialogue, and his 
simple but varied sentence structure. 

In short, A Modern Instance shows surprisingly 
good and careful workmanship, especially in charac- 
terization and language, co-existing with major flaws 
of tone, structure and thought. It is better in individ- 
ual parts and aspects than it is as a total work. 

Indian Summer treats in a consistently mellow 
tone of high, ironic comedy the complex but unified 
theme of age-youth, realism-romanticism in the love 
affairs of a middle-aged bachelor, Colville. The 
novel is a triumph of tone and of characterization. 
Structurally it is not tightly knit, and there is plenty 
of coincidence, but the thorough and subtle presenta- 
tion of character makes the trend of events sprightly 
and inevitable; and the “cyclic” arrangement by which 
all that happened before happens again, is highly ef- 
fective in showing the comic irony which pervades the 
novel. The Florentine setting is striking in itself but 
is above all functional. This novel repeats the stylis- 
tic excellence of A Modern Instance, but the style is 
. adapted to the atmosphere of high comedy. We see 
this in the recurrent “dream” imagery, the more 
frequent and kindlier analyses of character, the use 
of paradox, rich allusiveness, and the witty and sub- 
tle dialogue. 

One broad generalization prompted by this study 
is that critics perhaps have not sufficiently appre- 
ciated Howells’s imaginative grasp of his materials. 
He seems to see more deeply into the implications of 
those materials, to have a wider range of interest 
(he considers more than the “smiling aspects” of 
life), and to be a more painstaking, thorough and 
competent craftsman than critics have realized. 

322 pages. $4.03. Mic 55-70 











SOME LETTERS OF LIONEL JOHNSON 
(Publication No. 10,736) 


Rev. Raymond Roseliep, Ph.D. 
University of Notre Dame, 1954 


These ninety-four letters of Lionel Pigot Johnson 
(1867-1902) were transcribed from photostatic cop- 
ies of the original holographs in public libraries and 
in private collections. The references which Johnson 
makes to persons and events have been annotated as 
fully as possible so that'a reader today may find each 
communication as clear as it was to the original re- 
cipient, 


There is perhaps no better way to approach the 
task of reproducing a complete and positive image of 
this poet and critic, who has been called “the most 
definite personality of the ’nineties,” than by making 
a detailed scrutiny of his letters. Letters are cer- 
tainly first and essential documents upon which to 
base intelligent and truthful biography, and the pres- 
ent edition has the dual advantage not only of continu- 
ing from where the one other published collection of 
his letters ended (Some Winchester Letters of Lionel 
Johnson, ed. anon. Francis, Earl Russell | London, 








1919]), but of adding materially to our knowledge of 
the author’s life and writing. It is true that the whole 
Johnson cannot be interpreted from this sampling of 
personal and business communications, but the whole 
Johnson can never be known without them. Hence 
this study ventures another step closer to a rounded 
picture of a symbolic figure in England’s Catholic 
Literary Revival of the fin de siécle. 

Penned between the years 1885 and 1898, these 
letters reveal accurately the life and character of 
their writer. From them we see Johnson succes- 
sively as a Winchester College boy cultivating liter- 
ary ambitions; as an Oxford undergraduate occupied 
with his poetry and essays, his intensive reading 
program, and his valued friends; as a young man in 
London dedicating himself to the art of letters - 
seriously concerned over the publication of his criti- 
cal study of Thomas Hardy and his two volumes of 
poems, actively engaged in the affairs of the Rhymers’ 
Club, the Johnson Club, and the Irish Literary Soci- 
ety of London and of Dublin. Here too we find vivid 
glimpses of his family and relatives; and we become 
acquainted with significant facts concerning his asso- 
ciation with such figures as Walter Pater, W. B. Yeats, 
Edmund Gosse, Ernest Dowson, Herbert Horne, Sel- 
wyn Image, Arthur Mackmurdo, Simeon Solomon, 
Oscar Wilde, Lord Alfred Douglas, Laurence Binyon, 
Arthur Clutton-Brock, William L. Courtney, John 
Gray, Charles Kegan Paul, Elkin Mathews, John Lane, 
William A. Spooner, David J. O’Donoghue, Thomas W. 
Rolleston, Campbell Dodgson, Earl Russell, Charles 
Sayle, Arthur Galton, Vincent O’Sullivan, Louise Imo- 
gen Guiney, and many others. There is also pertinent 
information regarding his health and his religious 
convictions both before and after his conversion to 
the Roman Catholic Church in 1891. And from these 
often intimate utterances we are able to observe 
well-cut facets of his personality: his faithfulness to 
his friends; his devotion to Winchester, Oxford, Ire- 
land, and the Church of Rome; his preferences in 
reading, which extended from the old classical au- 
thors down to those of his own day; his love of nature 
which he indulged during his walking tours and vaca- 
tions; his “high seriousness” in disseminating words 
in poetry and criticism; his loneliness, which is the 
key to understanding him. Though now and again we 
can detect a flash of posing or attitudinizing, which 
was even more obtrusive in the Winchester Letters, 
or an outburst of impatience, or a display of a strong 
dislike, nevertheless we receive an over-all impres- 
sion of a directness and an ardor, a courtesy and an 
affection that fascinated and drew others to him. 

221 pages. $2.76. Mic 55-71 
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STYLE AND MORALITY IN LA FONTAINE 
(Publication No. 11,011) 


Charles Welles Rosen, Ph.D. 
Princeton University, 1951 


The morality of La Fontaine is not systematic, 
nor does it appear as dogma. His life seems to ex- 
hibit a receptivity to all forms of thought: it is al- 
ways dangerous to generalize about La Fontaine from 
any one position. In matters of religion, for example, 
his life betrays a freedom from all dogmatic tenden- 
cies, whether libertine or orthodox. The life tells us 
very little about the work; the ideas he expressed in 
his verse are part of the poetry and not part of the 
life. 

If the poetry will not be hindered by any system of 
morality, it is still intensely concerned with moral 
and philosophical ideas. The psychological richness 
of the Fables does not exist for its own sake, but 
partly for the sake of the moral. The conception of 
the fixed and unified personality developed in the 
seventeenth century provided a new moral approach: 
an analysis of the moral in terms of character. The 
philosophical fables do not give an exposition of a 
system, but they are always concerned with the de- 
velopment of ideas, many of them in fields generally 
considered independent of each other. The character 
of the animals in the fables is changed by this new 
concern for ideas, and the richness of their person- 
ality in turn affects the morals of the fables. 

This ability to deal non-systematically and flexi- 
bly with ideas was given to La Fontaine through his 
mastery of style. The style reveals itself most typi- 
cally in the transitions. La Fontaine is not interested 
in contrast or in opposition, but in movement. The 
poetry moves effortlessly from one style to another. 
Sound dominates the style, replacing the music that 
was lost to seventeenth century poetry in the shift 
from sung to spoken verse. The sound is used as a 
means, independent of logic, in the expression of 
ideas: changes in the texture of sound mark changes 
of ideas, and the ideas are colored and thrown into 
relief by certain symmetrical patterns of sound. 

The movement of style is paralleled by a move- 
ment of ideas: morality and style are one in La Fon- 
taine. The transition from one idea to another often 
occurs at the point where there is a striking change 
in sound. The lines which stand out because of their 
sound often bear the entire intellectual weight of the 
poem. Most important, La Fontaine’s interest in 
morality is not expository: he is primarily interested 
in the relations of morality to experience. The moral 
is recreated, sometimes from a physical sensation, 
in the minds of the characters of the fable as well as 
in the reader. 

In Le Chesne et le Rozeau, the dominance of ideas 
conveyed through style, and related to experience is 
at its clearest. The characterization provides a new 
and more dramatic interest in morality. The transi- 
tion of style (mock-heroic to heroic) expresses a 
transitional movement of morality: a movement from 
Aesop to an opposed idea back to a rejustification of 
the original. 298 pages. $3.73. MicA 55-518 

















THE TRAGEDY OF HOFFMAN BY 
HENRY CHETTLE: A CRITICAL EDITION 
WITH TEXTUAL COMMENTARIES AND 
NOTES. EDITED FROM THE 1631 QUARTO 


(Publication No. 11,019) 


Ernst Joachim Schlochauer, Ph.D. 
Princeton University, 1949 





Abstract not available. 
289 pages. $3.61. MicA 55-519 


T. F. POWYS: A THEMATIC STUDY 
(Publication No. 11,124) 


Martin Steinmann, Jr., Ph.D. 
University of Minnesota, 1954 


Major Advisor: James T. Hillhouse 


T. F. Powys: A Thematic Study supports the thesis 





that the novels and the stories of Theodore Francis 
Powys (born in Shirley, Derbyshire, December, 1875; 
died in Mappowder, Sturminster Newton, Dorset, 
November 27, 1953) have been neglected by the pub- 
lic and the critics, and that, though this neglect is 
explained in part by Powys’ temperament, his way of 
life, and his family, and by his themes, it is mostly 
explained by the nature of his art itself — is largely 
due to misunderstanding of, and lack of sympathy 
with, not only his art, which is allegory, but literary 
art in general. 

In documenting and explaining Powys’ neglect, 
this study indirectly supports a second thesis — that 
Powys as a writer of fiction ranks in merit among 
the major Georgians (Forster, Joyce, Woolf, and 
Lawrence, and Dos Passos, Fitzgerald, Faulkner, 
and Heminway) — and provides a bibliographical, bio- 
graphical, and critical introduction to Powys’ work, 
nonfiction as well as fiction. 

Chapter I is an introduction. Chapters II (“ Powys’ 
Record of Publication”) and III (* Powys’ Reputation”) 
show that, though Powys’ record of publication and 
his critical reception seem at first blush impressive 
both qualitatively and quantitatively, Powys has in 
fact enjoyed only a rather slight and certainly brief 
succés d’estime. Chapter IV (“Powys’ Life”) shows 
how Powys’ contemplative, almost morbid tempera- 
ment, his passive, secluded life, and his distinguished 
family at once helped his art and hurt his chances of 
achieving a great reputation. Chapter V (“Powys, 
Naturalism, and Symbolism”) places Powys in the 
context of twentieth-century British and American 
fiction, contrasts his symbolism with the dominant 
naturalism of the century, and shows how the critics’ 
judgments and interpretations of him have often been 
based upon the mistaken assumption that he is a na- 
turalist or, at least, a realist. Chapter VI (“Powys’ 
Symbolism”) examines the structure — character, 
setting, and plot — of Powys’ fiction, and shows it to 
be similar to, though in important respects different 
from, the native English tradition of allegory, fable, 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress 


card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





420 LANGUAGE AND LITERATURE 





humors, “characters,” and caricature. Chapter VII 
(“Powys’ Language”) examines Powys’ use of the 
Dorset dialect and (with some statistical analysis of 
words, sentences, and subordinate clauses) his style, 
and shows his style to be largely in the popular tradi- 
tion of English prose. Chapter VIII (“ Powys’ Themes”) 
outlines the themes — love and death as life’s greatest 
goods is the main one — stated in Powys’ (early) non- 
fiction and embodied in his fiction. And Chapter IX 
(“Powys and Tradition”) gives a survey of the writers 
to whom Powys has been compared and by whom he is 
said to have been influenced, and examines his read- 
ing and the uses to which he puts it in his fiction. 


Among the three appendixes is one (II) containing 
two unpublished letters (holographs) from Powys to 
Martin Steinmann, Jr. 

Among the six parts of the bibliography are in- 
cluded (I) “Classified Checklist of Individual Publica- 
tions and Works in Manuscript by T. F. Powys,” 
(II)“Individual Works of T. F. Powys Listed Chrono- 
logically by Date of Composition,” (III) “Individual 
Works of T. F. Powys Listed Chronologically by Date 
of First Publication,” and (V) “Chronological Check- 
list of Works in Whole or in Part on T. F. Powys: 
Allusions, Bibliography, Biography, and Criticism.” 

512 pages. $6.40. MicA 55-520 
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THE COHOMOLOGY STRUCTURE OF FORMATIONS 
(Publication No. 10,820) 


Iain Thomas Arthur Carpenter Adamson, Ph.D. 
Princeton University, 1952 


In this paper we investigate the cohomology 
groups of arbitrary layers in a formation. Fora 
normal layer K/k with Galois group G, these are 
simply the cohomology groups of G with coefficients 
in K. In order to deal with the non-normal layers the 
concepts of reduced and mixed cohomology groups are 
introduced. By means of these it is possible to link the 
cohomology groups of the non-normal layers with the 
groups of certain related normal layers. The results 
are applied to the special case of a class formation, 
and the cohomology groups are computed in dimen- 
sions 1 and 2. 42 pages. $1.00. MicA 55-521 


ITERATION OF THE SQUARING OPERATIONS 
IN ALGEBRAIC TOPOLOGY 


(Publication No. 10,821) 


José Adem Chahin, Ph.D. 
Princeton University, 1952 


In this work, it is proved that the Steenrod 
squares satisfy certain identities. Those identities 
are used to prove the essentiality of certain specific 
maps of spheres onto spheres, giving thereby added 
information on the homotopy groups of spheres. The 
problem of the Hopf invariant is partially resolved by 
showing that, if n is not a power of 2, there does not 
exist a map S£2-! » §" (of a (2n-1)-sphere into an 
n-sphere) having Hopf invariant 1. 

80 pages. $1.00. MicA 55-522 


SOME THEOREMS ON HARMONIC FUNCTIONS 
AND RELATED TOPICS 


(Publication No. 10,824) 


Arthur Charles Allen, Ph.D. 
Princeton University, 1952 


This thesis is in five sections, and with the ex- 
ception of the last one is concerned with the subject 
of “Limit Problems for Harmonic Functions.” I 
shall enumerate the contents of each section sepa- 
rately. 

Section One: deals with a transformation formula 
connecting the representations of two harmonic 
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functions when one of these functions is obtained from 
the other by applying a conformal mapping to its do- 
main of definition. The formula is applied to deduce 
results on “limits along tangential approach” from 
known results on “non-tangential approach.” 
Section Two: arose out of an attempt to correct a 
paper of Verblunsky on “limits along a line inclined 
to the boundary.” The corrected results and Gegen- 
beispiels are derived from a very general theorem 
which is the main result of this section. 
Section Three: generalises classical results of 
Wiener on “Closure of the translations of an inte- 
grable function” to the analogous results for n-th 
order matrices of integrable functions. These results 
are applied in Section Four. 
Section Four: is concerned with the use of the results 
of the last section to generalise classical results on 
harmonic functions without using “conformal- 
representation methods.” This permits of an investi- 
gation (not considered in this thesis) into the wider 
class of functions which have properties analogous to 
those quoted for harmonic functions (e.g. functions 
satisfying the heat equation). 
Section Five: gives a more general, and simpler 
proof of a theorem of Gabriel, and applies it toa 
certain class of functions. 

87 pages. $1.09. MicA 55-523 














SIMPLE AND SEMISIMPLE NEAR-RINGS 
(Publication No. 10,847) 


Donald Watson Blackett, Ph.D. 
Princeton University, 1950 


This thesis generalizes some of the well-known 
facts about semisimple and simple rings to the case 
of semisimple and simple near-rings. When semi- 
simplicity of a near-ring is defined in terms of a 
suitable descending chain condition and a suitable 
nilpotency condition, it is possible to prove that 
every semisimple near-ring N is the direct sum of a 
finite number of simple near-rings. Every irreduci- 
ble right N space is isomerphic to a minimal right 
ideal. A simple component of a semisimple near- 
ring is just the sum of all minimal right ideals which 
are isomorphic to a given right ideal. These facts 
illustrate the type of results which can be generalized 
from ring theory. On the other hand, it has not been 
possible to describe simple near-rings in as neat a 
way as. simple rings may be described. Examples are 
given of simple near-rings, the structure of which is 
radically different from the structure of simple rings. 
In fact, it is proved that if a simple near-ring re- 
sembles a ring at all closely, it must be a ring. 

49 pages. $1.00. MicA 55-524 
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THE TOPOLOGICAL FIXED POINT THEORY AND 
ITS APPLICATIONS IN FUNCTIONAL ANALYSIS 


(Publication No. 10,857) 


Felix Earl Browder, Ph.D. 
Princeton University, 1948 


Let O be an open set of the topological space X, f 
a continuous mapping defined on the closure of O and 
mapping O into X with no fixed points on the boundary 
of O. If X is any Hausdorff space, then an index 
which is a proper generalization of the fixed point 
index for polyhedra can be defined for any f and O 
such that f(O) is contained in a compact Hausdorff, 
locally equiconnected, LC* subset C of X. In par- 
ticular if X is a linear topological space which is 
locally convex and complete in the sense of Von 
Neumann, the index is defined for f and O for which 
f(O) is contained in a compact subset of X. 

These results are a proper generalization of the 
theorems of Schauder and Leray, who showed that if 
X is a Banach space, an index of fixed points may be 
defined for all mappings f and open sets O such that 
f(O) is contained in a compact subset C of X. 

Chapter I lays the topological groundwork for the 
definition of the index and for the proof that the defi- 
nition as given later possesses the familiar proper- 
ties of the fixed point index in polyhedra. 

Chapter II defines the index for X a compact, 
locally equiconnected, ne” space and proves its 
additivity for disjoint open sets, with the index being 
equal to zero if O contains no fixed points of f, its 
invariance under homotopy, its equivalence with the 
Lefachets number when O is the whole of X, the 
equivalence of definitions with respect to different 
spaces containing the image of O, and several other 
important properties. 

Chapter III uses the definitions and properties of 
the index to extend the Nielsen theory of fixed-point 
classes and the information it furnishes about the 
minimum number of fixed points of a mapping of a 
given homotopy class to compact, locally equi- 
connected, LC* spaces. 

Chapter IV presents a further generalization of 
the index, and the generalization of the Schauder- 
Leray theorems made possible by the generalized 
concept of the index and gives some instructive ex- 
amples of the use of a change of topology in applying 
the fixed-point theory. 

64 pages. $1.00. MicA 55-525 


UNSTABLE SELF-HOMEOMORPHISMS 
OF A COMPACT SPACE 


(Publication No. 11,129) 


Billy Finney Bryant, Ph.D. 
Vanderbilt University, 1954 


Supervisor: Professor L. T. Ratner 


The purpose of this paper is to study further the 
notion of an unstable self-homeomorphism of a 


metric space as defined by Utz (“Unstable homeo- 
morphisms,” Proc. Amer. Math. Soc., Vol. 1 (1950), 
pp. 769-774). A question arising early in the investi- 
gation concerned the possibility of extending Utz’s 
results to uniform spaces. The extension is possible, 
although trivial, inasmuch as we show in chapter I 
that if X is a compact uniform space on which it is 
possible to define an unstable self- homeomorphism, 
then X is metrizable. 

The study of asymptotic properties is the topic of 
chapter II. Throughout this chapter we suppose that 
X is an infinite compact metric space and f is an un- 


p » ** f(x) is 





stable self-homeomorphism of X. 


called the orbit of x and denoted by O(x). hd *fi(x) 
is called the positive semi-orbit of x, while Y ~* f(x) 


is called the negative semi-orbit of x. The set of 
limits of convergent subsequences of the positive 
semi-orbit of x is denoted by w(x), and the set of 
limits of convergent subsequences of the negative 
semi-orbit of x is denoted by a(x). Two orbits, O(x) 
and Oy), are said to be positively (negatively) 
asymptotic provided, for eache>O, there exists N 
such that n > N (n <N) implies d(f2(x),f"(y))< « The 
principal results are the following: (1) there exists a 
non-periodic point peX; (2) if x is non-periodic and 
uXx)[a(x)] is finite, then there exists q such that O(x) 
and OQ(q) are positively [negatively] asymptotic; (3) if 
w(x)[a(x)] is infinite and pew (x)[a(x)| is periodic, 
then there exist u and v such that O(u) and O(p) are 
positively asymptotic, while O(v) and O(p) are nega- 
tively asymptotic; (4) if w(x)[a(x)] is without periodic 
points, then there exist u, v, z, we W (x)[a(x)] such 
that O(u) and O(v) are positively asymptotic, while 
Q(z) and O(w) are negatively asymptotic; (5) if X is 
dense-in-itself, then each neighborhood of each point 
x contains a point y such that O(x) and O(y) are not 
doubly asymptotic. 

In chapter III, some conditions are determined 
under which a homeomorphic image of a metric space 
X with an unstable self-homeomorphism will possess 
an unstable self-homeomorphism. It is shown that 
the property of possessing an unstable self-homeo- 
morphism is not topological, although it is preserved 
by homeomorphic transformations of compact metric 
spaces. Chapter III also contains a discussion of the 
algebraic and topological properties of the set of un- 
stable self-homeomorphisms of X as a subset of the 
group of all self-homeomorphisms of X. 

Chapter IV consists of a number of examples. 
These examples proved particularly useful in the 
study of asymptotic properties and are cited fre- 
quently in chapter II. The first four examples illus- 
trate special asymptotic properties; each space in- 
volved is acountable compact metric space and hence 
is not dense-in-itself. The last two examples are 
drawn from the field of symbolic dynamics; each 
space involved is a compact dense-in-itself metric 
space. However, each of the spaces mentioned above 
is totally disconnected. The homeomorphism f(x) 
= 2x is an unstable self-homeomorphism of the non- 
negative reals; this space, although connected, is not 
compact. The author does not know of an example of 
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a connected compact space which possesses an un- 
stable self-homeomorphism. 
46 pages. $1.00. MicA 55-526 


ISOMETRIC COMPLEX ANALYTIC IMBEDDING 
OF KAHLER MANIFOLDS 


(Publication No. 10,863) 


Eugenio Calabi, Ph.D. 
Princeton University, 1950 


The analytic Hermite-KShler metric tensor (see 
Bochner?) in a complex manifold gives rise by inte- 
gration to an invariant analytic functional element of 
pairs of points called their “diastasis.” The dia- 
stasis behaves asymptotically, when the points are 
close to each other, as the square of the geodesic 
distance between them, but in contrast with the 
latter, has the property of being the same as that de- 
fined for the same points on any complex analytic 
submanifold. 

The local properties of the diastasis alone de- 
termine whether a given Kahler manifold admits 
locally an isometric, complex analytic imbedding in 
any prescribed unitary or Fubini space, including 
those of infinite dimension. Such an imbedding of a 
Kahler manifold, is determined up to within a motion 
in the enveloping space; it can always be extended in 
the large for simply connected Kahler manifolds and 
also for the multiply connected ones, provided that 
the diastasis is single-valued in the large. 

In the last chapter some examples are given, to 
illustrate applications of the theory developed in 
solving some classical imbedding problems. 

55 pages. $1.00. MicA 55-527 


ON THE UNIQUENESS THEOREM OF 
MULTIPLE TRIGONOMETRICAL SERIES 


(Publication No. 10,866) 


Min-Teh Cheng, Ph.D. 
Princeton University, 1949 


Let 


(1) ei(nxi+ eee +nkx},) 


"ON, 
Ni, ee *, Nk 


be a multiple trigonometrical series written in com- 
plex form. Denote by 


kh teh @ R 
(2) 2 CriP} = 2, 


i(nyx,+++++ny X_ 
(z Cn, pooos tte 9 ) 


n whee? +n? =r 
the spherical partial sum of (1). The series (1) is 
said to be summable (C,) at a point P to the sum s 
by spherical means, if the spherical partial sum (2) 
is summable (C,f) at P to s, i.e. 


3p(t x) Cr(P) >s (R> ©). 


The main theorems established in this paper are as 
follows: 

Theorem 1. (uniqueness theorem of Cantor’s 
type). If the series (1) is summable (C,1) to zero 
everywhere by spherical means, and if the series 




















= CAP 
(3) 1 r 





converges uniformly, then the series (1) vanishes 
identically. 

Theorem 2. (uniqueness theorem of Du Bois- 
Reymond’s type). If the spherical partial sum (2) is 
summable (C,a) (o<a@<1) to a function f(P) satisfying 
at every point P the Holder’s condition 


J(P) - F(Q) = Od) (Q>P) 


where y>O and d is the ordinary distance of P and Q, 
and if the series (3) converges uniformly, then the 
series (1) is the Fourier series of f((P). © 
The proof of these two theorems is based upon the 
characteristic property of harmonic functions and 
upon the theory of a new method of summability with 
convergence factors composed of Bessel functions. 
Let J/(x) be the Bessel function of first kind of 
order | and let 
455 : ag = AT (+1). 
The convergence factor £,(t) is defined as follows: 


A(t) = Aft) { 1-Q575 ere } /WVaity*(n=1,2, «-+), 
Bo(t) = 1. 
























































A series 5, Q nis said to be summable G/fto the sum 


s, if the series 


A(t) = 7. Qn Balt) 


converges for 0<t<dwith some positive 6, and if 
ey A(t) = 

The following two theorems are used in the proof of 
Theorem 1 and Theorem 2 respectively. 

Theorem 3. If >a, is summable (C,1) to zero, 
then it is also summable Gs to zero for f>-1/2. 

~ Theorem 4. If xa, is summable (C,a@) (a<1) tos, 
then it is also summable Gy to the same sum s for 
(>-1/2.— 

The characteristic property of harmonic functions 
used in our proof is the one due to Blaschke: 

If U(P) is continuous in a domain D, then the nec- 
essary anc and sufficient condition for W( P) to ‘to be ha har- — 



































monic in in D is that, for every point P in D, 








lim 7 F. {u(U;P, R) - U(P)} = 





1 
0}. (R) 





u.(U;P,R) = U(M) doy, 


S(P,R) 
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is the spherical mean of the function U(P) on the 
sphere S(P,R) with center P, radius R, o,(R) being 
its surface volume and do,,, its volume element. 

This theorem has been extended to subharmonic 
functions by Saks. By making use of his extension, 
we obtain a slightly general form of our main theo- 
rems. On the other hand, Blaschke’s theorem has 
also been extended by Nicolesco to the polyharmonic 
functions. Unfortunately his extension is not valid 
without qualifications. A counter example is given 
and a modified extension of Blaschke’s theorem is 
proved. 

The paper is divided into three parts. In Part I, 
we are dealing with the summability theory; in 
Part II, some theorems on harmonic functions are 
concerned; and we turn to the uniqueness theorems in 
the last part. 42 pages. $1.00. MicA 55-528 























ON THE THEORY OF RECURSIVE UNSOLVABILITY 
(Publication No. 10,878) 


Martin David Davis, Ph.D. 
Princeton University, 1950 


The theory of functions recursive in other func- 
tions is discussed as a generalization of Kleene’s 
theory of recursive functions. The development thus 
obtained is shown to be equivalent to a similar one of 
Post. 

The methods thus arrived at are employed to ex- 
tend Kleene’s hierarchy of predicate forms into the 
constructive transfinite. 

The relation between recursive processes and 
arithmetic processes is investigated, and a simple 
unsolvable arithmetical problem is obtained. A new 
normal form for recursively enumerable predicates 
is also derived. 108 pages. $1.35. MicA 55-529 


THE HOMOTOPY THEORY OF COINCIDENCES 
(Publication No. 10,902) 


Francis Brock Fuller, Ph.D. 
Princeton University, 1952 


Let f and g be two maps from a complex K toa 
manifold M. A coincidence of f and g is a point of K 
where f and g assume the same value. The question 
which we consider is this: When can f and g be de- 
formed into maps f’ and g’ which have no coinci- 
dence? 

The method used is the theory of obstructions to 
deformations. For each integer pf and g determine 
a set of cocycles in K called the p-dimensional ob- 
struction DF{f,g). If we select any triangulation of K, 
then homotopies of f and g can free the p-skeleton of 
coincidences if, and only if O belongs to DP(f,g). 

Our constructions very nearly reduce the compu- 
tation of DP(f,g) to the computation of the relative 


homotopy group 7p(M,M-P), P being a point of M. 
The computation of this group is carried out for 

p <1 + dim M; the resulting computation of obstruc- 
tions affords algebraic criteria which answer our 
original question completely for p< 1+ dim M(M 
simply connected, dim M => 4). 

The author wishes to thank Professor Lefschetz, 
who transmitted to him an interest in coincidences 
and many insights into topological methods. The 
author also wishes to thank Professors Massey and 
Steenrod for helpful discussions. 

36 pages. $1.00. MicA 55-530 


INFINITE PERMUTATIONS OF 
STATIONARY RANDOM SEQUENCES 


(Publication No. 10,933) 


Edward Lynn Kaplan, Ph.D. 
Princeton University, 1951 


The sequences considered are doubly infinite se- 
quences of points P; (i = ---,-2,-1,0,1,2,---) on the 
real line such that the distances uj = Pj Pji+] are 
non-negative and {u;} is a stationary random process. 
The given sequences are permuted by subjecting the 
points to random displacements each of which has 
the distribution function F (x) and is independent of 
all else. 

Thus one begins with a probability space of se- 
quence pairs, a 1-1 correspondence C between the 
points of any one sequence and those of its associated 
(permuted) sequence being given. Obviously C is not 
in general order-preserving. Now given any two se- 
quences, one may easily devise methods for defining 
an order-preserving correspondence C between them, 
which may be based on either the ordering of the 
points (Chapter II and II), or the existence of a dis- 
tance-function for pairs of points (Chapter IV). In the 
latter case some points will generally be left out of 
the correspondence. The central problem of this 
study is the determination of the extent of agreement 
between C and C, as measured e.g. by the probability 
Pm that an arbitrary point have the same image 
under both correspondences (this is called a ‘match’). 

Some general results are obtained in Chapter I for 
the combinatorial and the ergodic characteristics of 
the infinite permutations. Thereafter the original se- 
quence before permutation is assumed to be either 
uniformly-spaced (and thus non-random) or a sample 
sequence from a Poisson process. In the latter case 
it is noteworthy that the permuted sequence is not 
only again Poisson, but has an almost completely 
symmetrical relationship with the original sequence 
(section 3.2). Many of the results are generalized to 
apply to three or even more sequences instead of two. 

77 pages. $1.00. MicA 55-531 
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INDEPENDENT FUNCTIONS 
(Publication No. 10,934) 


Samuel Karlin, Ph.D. 
Princeton University, 1947 


This paper treats systematically of orthogonality 
properties of independent functions. Chapter I deals 
with modes of convergence of partial sums and its 
relationship to the absolute convergence of the co- 
efficients. Chapter II studies the connection of sum- 
mability to ordinary convergence. In chapter III, the 
connection of independent systems to lacunary or- 
thogonal systems is investigated. Finally, all these 
results are extended to lacunary trigonometric 
series. 44 pages. $1.00. MicA 55-532 


TYPE-THEORY vs. SET-THEORY 
(Publication No. 10,938) 


John George Kemeny, Ph.D. 
Princeton University, 1949 


The main purpose of this thesis is to investigate 
the relation between two well-known logical systems. 
It was my intention to make precise the idea and 
prove the equivalence of the simple theory of types 
and Zermole set-theory. Instead of this I have suc- 
ceeded in proving a strong theorem from which it 
follows that the two systems are not equivalent under 
any reasonable definition of “equivalent.” 

The relation is then considered between exten- 
sions of both systems. A natural series of stronger 
and stronger logical systems is presented. The 
problem of truth-definitions is raised and completely 
solved for all these systems. 

Chapter 1 contains a clear statement of the prob- 
lem and a summary of results. Chapter 2 contains 
the results concerning the two basic systems, while 
in Chapter 3 the series of systems is constructed and 
the previous results are extended to all these sys- 
tems, 75 pages. $1.00. MicA 55-533 


ON TESTS FOR OUTLYING OBSERVATIONS 
(Publication No. 10,978) 


Ray Bradford Murphy, Ph.D. 
Princeton University, 1951 


The problem of outlying observations in univari- 
ate normal populations is treated as one in linear 
hypotheses. In particular, t-tests for outliers from 
a single universe and likelihood ratio tests for out- 
liers from several universes are introduced. It is 
assumed that the number of outliers, k, in a sample 
of n is such that 2k<n. Critical sets are formed by 
choosing portions of the sample space in which a 
given statistic exceeds all other statistics having the 


same form but differing by a permutation of variables. 
By extending in a natural way the definition of the 
power of a test, it is shown that the proposed criteria 
are uniformly most powerful among certain classes 

of tests. Also discussed are the problems of testing 
for all possible numbers of outliers and of finding sig- 
nificance levels. 107 pages. $1.34. MicA 55-534 


THE EXISTENCE OF CONSERVATION LAWS 
(Publication No. 11,176) 


Howard Ashley Osborn, Ph.D. 
Stanford University, 1955 


A first order partial differential equation in the 
independent variables x = (x’,...,x") and dependent 
variables u =(u’, ...,uP) is a conservation law if it is 
of the form He 

1 
(1) oF. = 0 ’ 
where ¢/ = ¢#(x,u). Equations of this type occur fre- 
quently as linear combinations of the Euler equations 
of variational problems; as such they arise in many 
examples in physics and applied mathematics. 

A conservation law can be interpreted physically 
as a statement that some scalar expression p =p (x) 
remains constant under a one-parameter group of 
transformations. For example, if p is the density 
and (u’, u, u’) is identified with (v’, v’, v’), the ve- 
locity of the stationary flow of a fluid at a point of x, 
then the law of conservation of mass is written 


(2) + Scilovt) = 0, 


an equation which is invariant under differentiable 
changes of coordinates. This equation asserts that 





(summation convention) 


the mass 


| pdx in any fixed region Ris 
x€R 
constant under a transformation whose infinitesimal 
elements are (v’, v’*, v’); that is, 


(3) IY} ovaee |-22| az= [ff otaras 


xeéeR xéeR 


=1 


where = vi(x(t)), x(0) = xi. In this example the 


transformation happens to coincide with the particle 
flow of the fluid; in other examples of (1) the physical 
interpretation of the transformation might vary. 

(A similar physical interpretation of systems of 
conservation laws 

1 
(4) oe ae ee 
which are of great consequence both in general rela- 
tivity and in hydrodynamics, will be discussed ina 
later paper.) 

In view of the physical meanings which can thus 
be assigned to them, it is of interest to know how 
many conservation laws one can form by linear com- 
bination of the members of a given system of partial 
differential equations. The solution of this problem 
has been the principal object of this investigation; 
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the main result, presented in the dissertation, is the 
solution for the case n= 2, p arbitrary. 
Suppose a system 


i i 
(5) * a + " yo = 0, k 


in the independent variables x’, x* is given, and sup- 
pose that ax) depends analytically on u alone. If 
there are functions A, = A;,(u) such that 


“te eee 


i Oui 
(6) ES gm + A_al? a2 = 0 


has the form (1) for n = 2, then the exterior deriva- 
tives 


(7) d(A,, a, du’) = a Se du’) = ddd! 


vanish, giving the exterior differential system 
(8)  d(a, ay) ,dus =0, j=1,2. 


(This much is true for any n, and can be generalized 
in several other directions as well.) The main result 
for n = 2, proved by means of a criterion of Cartan 
and Kahler, is that (8) can be prolonged to a closed 
system in involution with respect to x. The same 
criterion also gives the exact number of conserva- 
tion laws arising from (5). 

In many special cases one specifies a conserva- 
tion law arising from (5) not only by choosing values 
of certain parameters, but also by assigning certain 
arbitrary functions of a single variable. For ex- 
ample, if (5) has the form 

1 : 1 
(9) S64 825-0, i-4,...p, 
and if the functions £1 = £u) satisfy (3) certain sec- 
ond order partial differential equations which can 
easily be derived by means of several cross-differ- 
entiations, then it has been shown that the values of 
o*(u) appearing in (1) may be arbitrarily assigned 
along each of the u! - axes. 

One easy corrollary of the main result involves 
no specific knowledge of the coefficients akj. This 
corollary asserts that for p = 3 one can always find 


at least a two-parameter family of conservation laws. 


74 pages. $1.00. MicA 55-535 


A MATHEMATICAL MODEL 
FOR SINGLE FUNCTION GROUP ORGANIZATION 
THEORY WITH APPLICATIONS 
TO SOCIOMETRIC INVESTIGATIONS 


(Publication No. 11,149) 


James Henry Powell, Ph.D. 
Michigan State College, 1954 


This thesis is concerned with the one-dimensional 
theory of group organization as a complex of irre- 
flexive binary relationships, taking values zero and 
one, between the pairs of individuals. The basic 
problems in connection with this theory are 


(i) the investigation of the appropriate universe or 

universes of discourse, 

(ii) the determination of the null distributions for 
certain proposed indices of the group struc- 
ture, and 

(iii) the development of simple, reasonably exact 
methods for use by field investigators. 

In the first part of this thesis, a decomposition of 
the total sample space is given which clarifies the 
first kind of problem. Also, certain bipartitional 
functions tabulated by David and Kendall’ and standard 
combinatorial methods augmented by a theorem de- 
veloped in this part provide the machinery for count- 
ing the number of distinct points in each of the sub- 
sets in the decomposition of the total sample space. 
This machinery makes it possible to obtain the neces- 
sary probabilities for construction of certain null dis- 
tributions. These probabilities are obtained by divid- 
ing the number of points in the disjoint subsets in the 
framework of the given decomposition by the total 
number of points in the appropriate universe of dis- 
course. 

The second part of this thesis shows how the 
theory developed in the first part gives the null dis- 
tributions for certain indices employed in group 
organization theory. In particular, the probability 
distributions of (a) indices on group expansiveness, 
(b) the number of isolates and (c) maximum S; are 
given in detail as illustrative examples of the manner 
in which the general theory is applied to produce 
probability distributions. 

In the third part, simple, approximate distribu- 
tions are suggested for certain of the variables 
treated in the second part of this thesis. In addition, 
a test criterion for one aspect of group structure is 
proposed along with a simple, approximate distribu- 
tion for it. 76 pages. $1.00. MicA 55-536 


1. See reference [7] in Bibliography. 


BI-MODAL LOGIC 
AND DOUBLE-CLOSURE ALGEBRAS 


(Publication No. 11,186) 


Jean E. Rubin, Ph.D. 
Stanford University, 1955 


In this paper Lewis’ system S4 is extended by the 
addition of a new unary connective ‘K’ to a system 
called K-S4. Intuitively, ‘K’ stands for the connective 
‘it is known that.’ If ‘p’ is a proposition then we say 
‘It is believable that p’ (‘Bp’) means the same as ‘It 
is not known that not p’ (‘~K~p’). The axioms of 
K-S4 can be divided into three groups: Group 1 con- 
sists of the axioms of 84, group 2 consists of the 
axioms of S4 with ‘B’ substituted for Lewis’ ‘©’, and 
group 3 contains the axiom: If it is necessary that p 
then it is known that p. 

A characteristic matrix is constructed for K-S4. 
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It is called a double-closure algebra because it is a 
Boolean algebra with two additional operators C, and 
C,,. These operators are closure operators with the 
added property that C, X SC,, X for all X in their 
domain. We can construct a double-closure algebra 
as follows: Let Wbe a Hilbert space. Let H be the 
set of elements of #and let J, and Jy be the two 
topologies on H which are induced by the two types of 
convergence defined in# Let @a=<A, 1,7’, Cog, 
Cy, >, where A is the set of all subsets of H, and 
‘ are the Boolean operations of intersection and 
complimentation respectively, and C., and C,, are the 
closure operators induced by the topologies J, and 
w- Then a is a double-closure algebra and it is 
called the algebra over ” A partial converse of this 
is also proven. Namely, there exists a sub-space 9 
of #7 such that every finite double-closure algebra is 
isomorphic to some sub-algebra of the algebra over 
G. (The algebra over § is a relativized algebra of 
the algebra over the whole Hilbert space W.) More- 
Over, as a consequence of this theorem, it follows 
that an equation is an identity in every double-closure 
algebra if and only if it is an identity in the double- 
closure algebra over Y. This theorem gives an alge- 
braic representation for double-closure algebras. 

A modality of K-S4 is any well-informed formula 
which does not contain a binary connective. It is 
shown that the modalities can be grouped into 126 
equivalence classes. These classes are shown to be 
distinct by proving that for each pair of modalities 
from different classes, there is a model in which 
they are different. 

A decision method is given for K-S4. It is based 
on the following theorem: Let a be a well-formed 
formula of K-S4 then there is a finite positive integer 
N (N depends on @ and can be determined mechani- 
cally in a finite number of steps) such that a is 
provable if and only if a corresponding function is 
identically equal to the unit element in all double- 
closure algebras which do not have more than N ele- 
ments. This latter property can be determined me- 
chanically in a finite number of steps, therefore it 
determines a decision procedure. 

In conclusion, several remarks are made about 
the extension of the bi-modal system K-S4 to a logi- 
cal system which contains # comparable modal con- 
nectives. Most of the results obtained for K-S4 can 
be extended immediately to the new system. How- 
ever, the number of distinct modalities presents a 
problem that is not completely solved. 

72 pages. $1.00. MicA 55-537 


FOURIER ANALYSIS IN NUMBER FIELDS 
AND HECKE’S ZETA-FUNCTIONS 


(Publication No. 11, 041) 
John Torrence Tate, Jr., Ph.D. 
Princeton University, 1950 


We lay the foundations for abstract analysis in the 
groups of valuation vectors and idéles associated with 


a number field. This allows us to replace the clas- 
sical notion of ¢-function, as the sum over integral 
ideals of a certain type of ideal character, by the 
corresponding notion for idéles, namely, the inte- 
gral over the idéle group of a rather general weight 
function times an idéle character which is trivial on 
field elements. The role of Hecke’s complicated 
theta - formulas for theta functions formed over a 
lattice in the n-dimensional space of classical number 
theory can be played by a simple Poisson Formula 
for general functions of valuation vectors, summed 
over the discrete subgroup of field elements. With 
this Poisson Formula, which is of great importance 
in itself, inasmuch as it is the number theoretic ana- 
logue of the Riemann-Roch theorem, an analytic con- 
tinuation can be given at one stroke for all of the gen- 
eralized ¢-functions, and an elegant functional 
equation can be established for them. Translating 
these results back into classical terms one obtains 
the Hecke functional equation, together with an in- 
terpretation of the complicated factor in it as a prod- 
uct of certain local factors coming from the archi- 
medean primes and the primes of the conductor. The 
notion of local ¢-function has been introduced to give 
a local definition of these factors, and a table of them 
has been computed. 60 pages. $1.00. MicA 55-538 


THE EMBEDDING OF PRODUCTS AND JOINS 
OF COMPLEXES IN EUCLIDEAN SPACES 


(Publication No. 11,046) 
Louis Bryant Tuckerman, II, Ph.D. 
Princeton University, 1947 


Abstract not available. 
82 pages. $1.03. MicA 55-539 


GEODESIC CORRESPONDENCES 
BETWEEN RIEMANNIAN SPACES 


(Publication No. 10,558) 


James Harold Turnock, Jr., Ph.D. 
University of Dlinois, 1954 


1. Introduction 





The purpose of this paper is to discuss the theory 
of geodesic preserving correspondences, in the 
small, between Riemannian spaces. The problem for 
the case of constant curvature is completely solved. 
For the two-dimensional case of non-constant curva- 
ture there have been a number of recent results of 
interest due to Cartan, T. Y. Thomas, Thomsen, 
Levy, and Stewart. For the case of an arbitrary 
number of dimensions greater than two the problem 
of determining all geodesic preserving transforma- 
tions has been reduced by Eisenhart, Veblen, and 
others to the problem of solving a mixed system of 
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partial differential equations. This system, which we 
refer to as system (A) has been discussed by Eisen- 
hart. 3 

The summation convention and other notations of 
Eisenhart’ will be used throughout this paper. A 
space V, will be defined by a positive definite funda- 
mental quadratic form. As usual we suppose that the 
components, gj;, of the fundamental metric tensor 
are symmetric and are real and continuous functions 
of the coordinates. We require that these functions 
possess continuous partial derivatives to the order 
required by the context. 

A geodesic correspondence between two n-dimen- 
sional Riemannian spaces, VY, and Vn, is a one-to- 
one point correspondence given by n independent 
equations such that the geodesics of V, correspond to 
the geodesics of Vn. The transformation is assumed 
to be real and continuous and to possess continuous 
partial derivatives to the order required. (Vn) will 
be used to denote the class of all n-dimensional 
spaces geodesically equivalent to Vn. 

Using system (A) as a point of departure we shall 
first obtain certain results for n-dimensional spaces 
and then restrict the discussion to the three-dimen- 
sional case. 


2. N-dimensional Spaces 





We denote by Va a space that possesses a differ- 
entiable function I which is a non-trivial relative 
projective invariant of weight w. If we define 


; ee h h 


and 
hqa.h. — Fe sd 
(2) Gij = (n- 1) ( 2S ewer %;)+ ” 
where 
ee. Olog I’ 
(3) Gi= oe(nel) Oxi 


we are able to reduce system (A) to the system (B) 
given by 





Ox? > -b = 
$3) = Gi’; xh - Gy? x? x§ 
(B) 


Gij = Gap xP%} 
with integrability conditions 


(4) Gi £h= Gp2y xPxoxg 


where Gi}, is the curvature tensor for the G;*.. We 
see that the G5. constitute components of a projec- 
tive connection enabling us to introduce covariant 
differentiation which is independent of geodesic pre- 
serving transformations in any ve. We show that the 
components of the Weyl tensor are functions of the 
Gjj, and therefore, if there exists a geodesic pre- 
serving transformation in (V,) involving p>n(n+1) 
parameters, then v; has constant curvature. 

og | the above results we are able to show that, 
in any V,,, geodesics possess an invariant arc p 


determined to within an affine transformation. Ina 
Vn the equations of the geodesics are 
d xi i dx) dxk 
ee eS 
By the use of system (A) we show that any n- 
dimensional Riemannian space that possesses a pro- 
jective relative contravariant vector Ai of weight w, 
possesses either a relative projective invariant 
(which may vanish) or an invariant congruence of 
geodesics. The vanishing of the invariant constitutes 
a projective property and occurs whenever the weight 
OA’ 


is one and ae 0. 


3. Three-dimensional Spaces 





0. 








In a three-dimensional Riemannian space of non- 
constant curvature we define 


(6-) VO;™ = Wit 


where j, k, m is a cylic permutation of 1, 2, 3. We 
find that the functions 


(7) TIX = vhJ vi,k 


are components of a relative projective tensor. Their 
determinant T is a relative projective invariant 
(which may vanish). The rank of T is a projective in- 
variant, and T has rank zero if, and only if, (V,) has 
constant curvature. We find that any three-dimen- 
sional Riemannian space of non-constant curvature 
possesses one of the following: (1) a non-vanishing 
relative projective invariant, (2) a projective relative 
vector Ai of weight one such that ga. =0, or (3)a 
projective relative vector A; such that T') A; ; = 0. 
The conditions (2) and (3) are projective conditions of 
the third order on the derivatives of g;;. If a space 
has property (1) the results of section 2 follow. 


4. Spaces Which Admit Totally Geodesic 





Hypersurfaces 





We consider spaces V,, in which the hyper- 
surfaces x' = constant are a family of geodesically 
parallel totally geodesic hypersurfaces and obtain 
some interesting results. If a geodesic preserving 


transformation in (Vj) is such that ox, # 0, the Ricci 


tensor is invariant. A curve x* = as + b; x® = x® (s); 
a =2,3, ..., nis a geodesic in V, if the projection of 
the curve on x' = c is a geodesic in Vy. 

If there exists a geodesic correspondence in (Vy) 
for which the hypersurfaces x’ = constant are Einstein 
spaces of non-zero Ricci curvature we have: (1) the 
projection of the transformation on the hypersurfaces 
is conformal, (2) the transformation preserves the 
x'-curves, (3) the family x’ = constant is transformed 
into the family x! = constant, (4) the transformation is 
compounded of similarity transformations, and (5) the 
ratio of the Ricci curvatures is a positive constant. 
As a corollary we see that there can be no geodesic 
correspondence between the two spaces if the hyper- 
surfaces are non-conformal Einstein spaces. 
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If the hypersurfaces x* = constant have constant 
curvatures K and K such that K K>0 then all geodesic 
correspondences are compounded of arbitrary simi- 
larity transformations along the x'-curves and arbi- 


trary similarity transformations in the hyper- 
surfaces. 44 pages. $1.00. MicA 55-540 


1, Eisenhart, Non-Riemannian Geometry, pp. 100- 
102. 
2, Eisenhart, Riemannian Geometry. 





SOME FLOWS IN A GRAVITY FIELD SATISFYING 
THE EXACT FREE SURFACE CONDITION 


(Publication No. 11,188) 


Martin Judy Vitousek, Ph.D. 
Stanford University, 1955 


Hans Lewy found, in 1951, that the study of 
steady-two-dimensional, irrotational, free-surface 
flows of an incompressible inviscid fluid in a gravity 
field could be greatly facilitated by means of a rela- 
tion joining the position vector z to the complex po- 
tential € through a parameter function A(¢). He found 
that if 4(¢) is an arbitrary analytic function of ¢ which 
is real on the real ¢-axis, then the mapping 


As) = i+ Ff Vang - (“Be) as 


represents a steady free-surface flow in the z-plane 
satisfying the exact gravity condition, the free sur- 
face being the image of a segment of the real C-axis 
along which the inequality 

2 . (Xi'20 

2X dc 











holds. , 

This dissertation is primarily a follow-up of this 
idea. The theory is redeveloped in a manner differ- 
ent from that used by Hans Lewy and then several ap- 
plications are explored. The exact flow which pro- 
duces a trochoidal free surface is developed, enabling 


one to measure, in one sense, the degree of error in- 


volved in assuming that ocean waves are trochoidal in 
profile. It is found that if the surface wave is of any 


A STUDY OF THE KLEINE GEISTLICHE 
CONCERTE AND GEISTLICHE CHORMUSIK 
OF HEINRICH SCHUTZ 


(Publication No. 11,191) 
Calvin Buell Agey, Ph.D. 
Florida State University, 1955 


This study is based on three collections of the 
choral works of Heinrich Schiitz (Saxony, 1585-1672): 


appreciable height, the flow is necessarily quite 
Shallow and that the lowest possible stream line undu- 
lates almost as much as the free surface. 

The limiting case of this flow, the flow involving a 
cycloidal free surface, is developed and shown to be 
non-periodic in nature. 

The major contribution of this paper to the theory 
of periodic waves over an infinitely deep ocean con- 
sists of an analytical study of the properties which 
the function A(¢) must possess in order to generate 
the ocean-wave flow. The singularities of A(¢) are 
located and the asymptotic behavior of A(€) near these 
Singularities is determined. In particular, if one de- 
fines a cell of the flow to be the region in the z-plane 
bounded above by a half cycle of the free surface join- 
ing the trough to the crest of the wave, and on the 
sides by the two semi-infinite vertical lines dropped 
from the trough and the crest of the wave, then it is 
shown that A(¢) must be a schlicht function within the 
interior of the image of the cell in the ¢-plane. 
Further, it is found that A(¢) has two singularities 
connected with the image of the cell, one on the 
boundary of the image of the cell below the image of 
the crest of the wave and the other at infinity. The 
singularity on the boundary is a branch-point of the 
first order. The singularity at infinity has the 
asymptotic development 


A = ik€ + O(log |¢]), 


where k is a real constant. 

The image of the cell boundary in the A-plane is 
determined except for the part which corresponds to 
the cell wall below the image of the branch-point 
singularity. Only the approximate shape of this latter 
portion can be determined. A mapping function is 
constructed from the above data which yields a fair 
approximation to the profile of ocean waves. 

Finally, two flows of a non-periodic nature are 
studied. One is a flow which can be interpreted as an 
idealized fountain, and the other represents the 
skimming action of a thin vertical obstacle being 
drawn rapidly across the surface of a liquid. The 
former example is of special interest since it pro- 
vides a first example of a stagnation point occurring 
on a free surface where the characteristic cusp of 
angle 27/3 does not occur. 

97 pages. $1.21. MicA 55-541 


Kleine Geistliche Concerte, Erster Theil (1636) 
Kleine Geistliche Concerte, Zweiter Theil (1639) 
Geistliche Chormusik (1648) 
Volume I contains a biographical study of Schiitz, 
a discussion of his treatment of text and speech- 
rhythms, and an analysis of the structural and har- 
monic procedures revealed in the three collections 
listed above. 
Volume II contains nineteen works selected from 
the three editions. The music has been transcribed 
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and re-edited according to modern notational prac- 
tices with an attempt to adhere to seventeenth-century 
interpretative aspects. The works range from solo 
songs (strict monodies) and few-voiced Concerte to 
larger choral works of from five to seven voice- 
parts. The original continuo line appears with its full 
harmonic realization in the organ part; in this re- 
spect due regard has been given for the available in- 
formation concerning mid-baroque style practices in 
keyboard improvisation. 

The compositions of this study are formally clas- 
sified as motets, according to the baroque meaning of 
the term. Analysis reveals a variety of formal pro- 
cedures, ranging from works in through-composed 
style to those characterized by definite sectionali- 
zation with recurring musical material. Within these 
treatments the ostinato bass, cantus-firmus tech- 
nique and chorale variation procedure are to be ob- 
served. 

The influence of contemporary Italian practices is 
seen in the frequent use of the monodic style of dec- 
lamation, stile recitativo, treatment of dissonance, 
and the use of the basso-continuo — functioning as a 
vertical harmonic support. 

















A significant aspect of internal structure may be 
observed in the mosaic pattern of short phrases — 
generally corresponding to textual segments. These 
units are constantly fluctuating from one tonal level 
to another; they form one of the most striking char- 
acteristics of Schitz’s attitude toward internal struc- 
ture. 

Harmonically these works reveal a basically 
modal concept; however, there are occasional intru- 
sions of elements of key feeling. Harmonic disso- 
nance is used conservatively; suspension dissonance 
is always prepared. Schutz’ use of chromaticism, 
and augmented and diminished harmonies, are sig- 
nificant aspects of his overall harmonic language. 

Although Schutz was a pioneer in the development 
of German sacred music, his art is a product of his 
day, and it reflects the cross-currents of the varied 
technical and aesthetic concepts of the seventeenth 
century. Schiitz’s music has an inherent profundity, 
and a spiritual sincerity; its fundamental meaning 
transcends denominational barriers and national 
prejudices. In its basic conception it approaches 
universality. 


422 pages. $5.28. MicA 55-542 
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MODERN CONFUCIAN SOCIAL THEORY, 
AND ITS CONCEPT OF CHANGE 


(Publication No. 11,014) 


Andrew Tod Roy, Ph.D. 
Princeton University, 1948 


Western scholars have written at length about 
Confucianism as a religion or a system of ethics, or 
have brought the tools of historical criticism to an 
examination of the Confucian classics or the cultural 
history influenced by the classics. But few have 
studied modern Confucian writings to determine the 
nature of its present social theory and the effect it 
has upon the rate and direction of social change in 
China today. 

Aside from necessary references to earlier pe- 
riods, this study confines itself to the past three hun- 
dred years. It follows the main lines of Confucian 
debate to discover the social issues which elicited the 
greatest Confucian concern, seeking to ascertain 
whether Confucian opinion has shown consistent 
treands, what the effect of increasing contact with 
Western thought has been, and what, in fact, Con- 
fucian theory now is, particularly, what kind of an 
ideaological basis it can offer a modern state or an 
industrial democracy in a period of rapid change. 

The shift is traced in the Ch’ ing dynasty from 
introspection and rationalism to an inductive prag- 
matic approach and to a re-examination of earlier 
scholarship. Attention is drawn to the beginnings of 
strongly nationalistic and democratic thought; to the 
reasons why the new critical techniques and the 


inductive approach were confined largely to textual 
problems; and how, with the weakening of the Manchu 
hold on the nation, the social and political implica- 
tions of earlier scholarship were developed, leading 
to the reform movements of the closing years of the 
dynasty; how with Western institutions and ideas 
greatly speeding the process of change Confucion in- 
terest turned from reform to cultural defense, and 
tried one formula and one method after another to 
block or slow the process or regain control of it. 

A sketch is given of the effect of the 1911 revolu- 
tion upon Confucian opinion, and of the attacks upon it 
from the Marxist left and from the Taoist and Legal- 
ist positions, together with the more syncretistic at- 
tempts of liberals to save parts of the Confucian sys- 
tem and combine them with Buddhist, Western, and 
other elements. Reference is made to Sun Yat-sen’s 
contribution at this point and to the effect of the 
Literary Revolution. 

Attempts in recent years to revive Confucianism 
are noted, and the main outlines of the debate be- 
tween Hu Shih and Liang Shu- ming given. The New 
Life Movement and the Japanese appeal to Confucian 
beliefs are considered. 

Space is given to a rather full treatment of the so- 
cial philosophy of Ch‘en Li-fu, war-time Minister of 
Education. 

Finally, Confucian social theory is found to con- 
tain strange paradoxes, for which more than one ex- 
planation is given; it is defined as a form of vitalism 
with political tendencies similar to those of Western 
absolute idealism. Some criticisms with regard to 
its moral emphases are suggested. Its theories of 
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economics and of law are analyzed, and in particular 
its tendency to stress the value of the people without 
allowing them adequate channels for representation 
or responsible action. 

Some conditions are suggested which Confucian 
social theory would have to meet in order to solve 


the problem of democratic change within a stable 
political order. The study concludes with stress on 
the need for a fresh compelling idea to give direction 
to social action in China. 

538 pages. $6.73. MicA 55-543 
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PHYSICS, GENERAL 


THE STRUCTURE OF A SHOCK FRONT IN ARGON 
(Publication No. 10,617) 


John W. Bond, Jr., Ph.D. 
University of New Mexico, 1954 


If a one-dimensional shock wave travels through 
argon, the translational degrees of freedom of the 
atoms are immediately excited and reach transla- 
tional equilibrium within two collision lengths. If the 
shock velocity is sufficiently high, energy will be 
transferred from the translational degrees of free- 
dom to those of electronic excitation and ionization 
until complete thermal equilibrium exists. The re- 
gion between the first disturbance in front of the 
shock and the point at which thermal equilibrium is 
first realized is the shock front. 

A method of computing the equilibrium conditions, 
which was first applied to Bethe to air, has been used 
for the argon equilibrium reaction, A = At + e, where 
only singly-ionized argon atoms have been con- 
sidered. The corresponding partition functions for 
density ratios from 2 to 20 and temperatures from 
7500° to 26,000° are tabulated. Applying the standard 
shock relations, the equilibrium conditions behind the 
shock front have been computed for shock velocities 
between 3-10° and 9-10° cm/sec for two fore- 
pressures, viz., p, = 1.0 and 59.38 cm Hg. 

The non-equilibrium region which exists between 
the front of the shock and the equilibrium region has 
been treated by considering the individual atomic in- 
teractions that take place. From the point where 
translational equilibrium is first reached to a point 
where there is a sufficient number of electrons for 
ionizing collisions between electrons and atoms to be 
of importance, ionizing reactions between argon 
atoms predominate. Then the reaction e + A = 2e+At 
takes over only to be dampened by recombination be- 
tween electrons and ions until the gas has been com- 
pletely equilibriated. Pressure, density, tempera- 
ture and degree of ionization have been computed 
across the shock front for various shock velocities 
and presented in graphical form. Thus the width of 
the shock front and, consequently, the relaxation 
time for ionization are given as functions of shock 
velocity. 

Various theories for the recombination of elec- 
trons and ions have been discussed and it is shown 
that Kramers’ classical theory of radiative 


recombination is incorrect but that a quantum theory 
gives the right order of magnitude result. Three- 
body recombination coefficients have been computed 
by a method of microscopic reversibility. 

176 pages. $2.20. MicA 55-544 


CERENKOV COUNTER MEASUREMENT OF 
COSMIC RAY ALPHA PARTICLES AT 41° 


(Publication No. 11,091) 


Nahmin Horwitz, Ph.D. 
University of Minnesota, 1954 


Knowledge of the flux and energy spectrum for 
each charge component of primary cosmic rays will 
be helpful in solving the fundamental problem of their 
origin. In the latitude-sensitive region of energies, 
the spectra can be determined by a series of flux 
measurements at different latitudes. 

A Cerenkov counter was flown by balloon to a 
height of 16 gm/cm? on February 2, 1954, at a geo- 
magnetic latitude of 41° 21’. The purpose of the ex- 
periment was to measure the alpha particle flux and 
to observe the behavior of a Cerenkov counter in the 
3=Z 39 region. A Cerenkov counter was used be- 
cause of its inherent discrimination against slow par- 
ticles. Guard counters were included to identify 
background events due to side showers. Crossed 
trays of Geiger counters were used to identify back- 
ground events in which a proton intereacted in the 
radiator, producing a number of charged secondaries. 

The equipment was at altitude for 355.5 minutes. 
The pulse height distribution for all events showed a 
partially resolved alpha peak. A total of 3024 events 
occurred which gave pulse heights corresponding to 
alpha particles. In 451 of these cases a guard counter 
was fired simultaneously. These are all classed as 
background. In 898 of the cases two or more Geiger 
counters in one of the crossed trays were fired 
simultaneously. Out of the 898 there is evidence that 
247 represent true alphas which either 1) interacted 
in matter beneath the radiator, 2) produced a delta 
ray which triggered a second Geiger counter, or 
3) passed obliquely through two adjacent Geiger 
counters. The remaining 651 are classed as back- 
ground due to proton-induced nuclear interactions. It 
is estimated that an additional 478 events were due to 
background that the other two devices did not detect. 
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There remain after substracting the background 
1444 events believed to be due to primary alphas. 
These lead to the value 99 particles/m? - steradian - 
second for the flux of alpha particles at the top of the 
atmosphere at 41°. The estimated uncertainty in this 
figure is + 16%. 

In the CNO region there is an indication of par- 
tially resolved carbon and oxygen peaks but this is 
not certain. There is evidence that the geometry 
factor of the telescope was appreciably increased due 
to the action of delta rays. The data is consistent 
with saying that most events which give Cerenkov 
pulses corresponding to Z26 are, in fact, associated 
with a heavy particle, but in the Li, Be, B region 
there is a background due to proton-induced inter- 
actions. 77 pages. $1.00. MicA 55-545 


THE SECOND SPARK SPECTRUM OF CHROMIUM 
(Publication No. 10,972) 


Frank Leslie Moore, Jr., Ph.D. 
Princeton University, 1949 


Abstract not available. 
172 pages. $2.15. MicA 55-546 


PHYSICS, ELECTRONICS 
AND ELECTRICITY 


BACKWARD-WAVE OSCILLATOR EFFICIENCY 
(Publication No. 11,172) 


Richard William Grow, Ph.D. 
Stanford University, 1955 


Backward-wave oscillators are new and interest- 
ing devices which have characteristics different from 
those of other microwave tubes. This report contains 
the results of a study conducted for the purpose of 
obtaining information concerning the factors which 
determine the oscillation level in a backward-wave 
oscillator and which will permit the design of an 
oscillator to produce a given amount of r-f power. 
All of the theoretical results contained in this report 
are based on linear theory restricted by an arbitrary 
specification of the degree of saturation of the device. 

A large-C theory of backward-wave oscillators is 
derived as a basis for beginning the efficiency study. 
It is shown that values of large C obtained to date can- 
not produce any additional significant differences in 
the operating characteristics than would be expected 
from small-C theory. The efficiency of backward- 
wave oscillators is influenced by space charge, cir- 
cuit loss, beam thickness, and velocity spread and 
the effect of each of these factors is presented in the 
report in such a manner as to provide results which 


can be easily applied to the understanding of 
backward-wave oscillators and to their design. 

Poor terminations at the ends of the circuit of 
backward-wave oscillators are shown to produce 
sinusoidal variations in the starting current and 
power-output vs frequency curves. The magnitude of 
the variations is determined in analytic form as a 
function of the reflections at the ends of the tube and 
the circuit loss. An additional forward-wave mode 
existing simultaneously with the backward-wave mode 
of an oscillator is shown to produce no effect with 
perfect matches even when both modes have identical 
spacial variations. It is possible that the combina- 
tion of two modes and imperfect matches will affect 
the operating characteristics. 

141 pages. $1.76. MicA 55-547 


AN ELECTRONIC THEORY 
OF FERROELECTRICITY 


(Publication No. 10,930) 


Edwin Thompson Jaynes, Ph.D. 
Princeton University, 1951 


After a historical introduction and critical review 
of theories of ferroelectrics, an electronic theory of 
the ferroelectric action of BaTiO, is developed, based 
on the assumption that independent wave functions 
may be assigned to the different unit cells, which are 


polarizable because two electronic levels of opposite 
parity lie close together in energy. A partial evalu- 
ation of the constants of the theory is made by com- 
parison with the experimental dielectric constant and 
spontaneous polarization, and various other predic- 
tions of the model are considered. 

In the course of treating the problem of interaction 
of the unit cells, a new method of calculating crystal- 
line fields is developed and applied, in which crystal 
symmetry is used to formulate a boundary-value 
problem rather than evaluating sums over lattice 
points. For crystals with orthorhombic or higher 
symmetry it is claimed that this method is simpler 
than previous methods. 

Certain features of the specific heat anomaly of 
ferroelectric and ferromagnetic substances, which 
are predicted by the Langevin- Weiss theory, are 
shown to have a general thermodynamic basis inde- 
pendent of any model. 

The problem of interaction of the unit cells is 
shown to be very complicated, and there may be a 
discrepancy here between empirical and theoretical 
internal field constants. The theory is not suffi- 
ciently developed to settle this question, because of 
difficulties of the same type as those which are en- 
countered in the theory of dielectric constants of 
ionic crystals. 

It is concluded that the electronic theory shows 
promise of being able to account for many of the ob- 
served properties of BaTiOs, and crucial experiments 
are suggested, which would lead to a definite decision 
between the electronic theory and the older ionic dis- 
placement theories. 184 pages. $2.30. MicA 55-548 
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PHYSICS, NUCLEAR 


NUCLEAR MAGNETIC RESONANCE SPECTRA 
OF SOME HYDROCARBONS 


(Publication No. 11,166) 


Weston Arthur Anderson, Ph.D. 
Stanford University, 1955 


A study of nuclear magnetic resonance spectra of 
protons in ethyl alcohol has been made by J. T. 
Arnold under a resolution of about 1/2 cycle in 30 
megacycles. This study has now been extended to 
other compounds which are more amenable to an 
exact calculation of their energy levels and transition 
probabilities under the influence of a small radio- 
frequency perturbation. As the starting point for 
these calculations, a general Hamiltonian describing 
an arbitrary number of coupled nuclei in different 
local magnetic fields has been used. 

Resulting recordings of these spectra are shown. 
The interval between resonance lines has been meas- 
ured and found to agree with the theoretically pre- 
dicted values with the number of parameters put into 
the theory sometimes considerably less than the 
number of line intervals. Moreover, without intro- 
ducing any additional parameters, the relative line 
intensities have been correctly predicted by the 
theory. 

A new method has been demonstrated whereby a 
definite spin coupling may be associated with a defi- 
nite group of nuclei. This is achieved by simultane- 


ously applying a large radio-frequency field with a 
frequency near to the resonant frequency of one group 
of nuclei and a small radio-frequency field to produce 
transitions within another group. In this case any 
structure due to the spin coupling between the two 


groups disappears. 90 pages. $1.13. MicA 55-549 


THE SCATTERING OF 32 MEV PROTONS 
FROM SEVERAL ELEMENTS 


(Publication No. 10,856) 


Roy John Britten, Ph.D. 
Princeton University, 1951 


The elastic and inelastic scattering of 32 Mev 
protons from the Berkeley linear accelerator from 
Be, C, Al, Pb and Pt has been observed, using a So- 
dium Iodide (Tl) crystal and photomultiplier for par- 
ticle detection and energy measurement. 

Inelastic scattering has been observed leading to 
the excitation of states or closely spaced groups of 
states at: 2.5, 6.8 and 11.6 Mev in Beryllium; 4.3, 
7.5(?) and 9.5 Mev in Carbon; and a group of states 
between 11 and 17 Mev in Carbon. Deuterons have 
been observed from the reaction C*{p,d)C*’, leading 
to the ground state of C’’. 

The differential cross sections for the elastic 
scattering of 32 Mev protons have been measured at 
several angles for Be®, C**, Al?’ and Pb. A 


comparison with the results of calculations based on 
several different nuclear models is made. 
109 pages. $1.36. MicA 55-550 


DEUTERON MODEL CALCULATION OF THE 
HIGH- ENERGY NUCLEAR PHOTOEFFECT 


(Publication No. 11,171) 


Kent Gentry Dedrick, Ph.D. 
Stanford University, 1955 


The deuteron model for the nuclear photoeffect 
was introduced by Levinger’ to explain the experi- 
mental yields of photoprotons obtained by irradiation 
of nuclei with the bremsstrahlung beams from elec- 
tron synchrotrons operating in the neighborhood of 
300 Mev. However, even in bremsstrahlung experi- 
ments with a betatron operating at 24 Mev, much of 
the yield cannot be explained in terms of the statisti- 
cal model for nuclear reactions, in that there is a 
forward asymmetry in the angle distribution of the 
higher energy photoprotons, and furthermore, the 
energy distribution shows many protons which cannot 
be explained by the decay of a compound nucleus with 
a reasonable density of excited states. At the higher 
photon energies, these effects become more pro- 
nounced. Hence it is indicated that the photon may be 
absorbed by some sub-unit of the nucleus rather than 
by excitation of a collective dipole oscillation of all 
the nucleons such as is believed responsible for the 
giant resonance seen at about 20 Mev. 

In the deuteron model for the nuclear photoeffect, 
the sub-unit is the neutron and proton which are scat- 
tering one another inside the nucleus. The photo- 
process occurs when this sub-unit absorbs the energy 
of the incident photon giving rise to a high energy 
neutron and a proton which may escape from the 
nucleus. Calculation of the nuclear photoeffect cross 
section is then reduced to averaging the cross sec- 
tion for the neutron- proton photodissociation over all 
possible neutron- proton pairs in the nucleus. To do 
this, a form for the ground state momentum distri- 
butions of neutrons and protons in the nucleus must 
be assumed. Momentum distribution functions may 
be chosen with the results of other experiments as a 
guide; also it is necessary for practical reasons that 
the distributions used have a simple analytic form. 

Levinger’ and also Weil and McDaniel’ have per- 
formed the averaging process in an approximate 
manner. Their results are in qualitative agreement 
with experiment, and so it is important to attempt a 
more detailed calculation of the photoeffect so that we 
may make a comparison with recent experimental 
data, and hence a more critical test of the deuteron 
model. 

In our work, the averaging over all neutron-proton 
pairs is done by interpreting the situation as a ran- 
dom flight problem involving three vectors. Random 
flight problems may be attacked by a formalism due 
to Markoff.* We have used Markoff’s method as it 
allows us to put off making definite commitments with 
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regard to the form of the ground state nucleon mo- 
mentum distributions, and also other parameters that 
occur, until the analysis is nearly complete. 

The photodissociation cross section for the neu- 
tron and proton which are scattering one another, is 
calculated using the perturbation theory of quantum 
mechanics. This requires knowledge of the low 
energy n-p scattering wave functions, which we have 
fabricated in such a way as to provide agreement with 
the low energy scattering data and the observed deu- 
teron binding energy. Only the electric dipole and 
quadrupole interactions with the radiation field are 
considered, since the magnetic terms are expected to 
be small and a detailed meson theory of the nuclear 
forces is necessary to provide a complete description 
in this case. Fortunately, the magnetic terms are 
spherically symmetric and add to the electric terms 
without interference, and so their neglect does not 
alter the angular dependence of the cross section 
seriously. 

The ground state neutron and proton momentum 
distributions chosen for the initial nucleus are based 
on a consideration of the results of other experiments 
that are dependent on them. For example, the high 
energy scattering of protons by nuclei, and the pick- 
up process in which a high energy neutron incident on 
a nucleus picks up a proton to become a deuteron, are 
both strongly dependent on the nucleon momentum 
distributions. Wolff*finds that a gaussian momentum 
distribution with a 1/e value corresponding to 16 Mev 
best fits the high energy proton scattering data. In 
view of this, and the fact that with a gaussian many of 
the integrations involved may be done exactly, we 
have done the numerical evaluation in the case of the 
gaussian for photon energies of 50, 75, 100, and 125 
Mev. The analysis has also been done using a zero 
temperature Fermi momentum distribution but no 
numerical results were obtained in this case. The 
numerical work was done with the aid of the Stanford 
I.B.M. Card Programmed Calculator. 

Corrections are made to these results to account 
for reflections of the photoparticles from the nuclear 
surface. 107 pages. $1.34. MicA 55-551 
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EFFECT OF THE TENSOR FORCE 
ON THE LOW LEVELS OF Li® AND Li’ 


(Publication No. 10,894) 
Arnold Moses Feingold, Ph.D. 
Princeton University, 1952 


This paper is mainly concerned with the influence 
of the tensor force on the position of the “Ph and Ps 


states of Li’ and the’S, and °S, states of Li®*. The P 
doublet states are the lowest levels of Li’ and are de- 
generate on the basis of a spin independent hamil- 
tonian. The same is true of the S states in Li’. The 
tensor force removes the degeneracy. The splittings 
thus produced by the tensor force is examined by two 
different methods. Both methods are based on treat- 
ing the tensor force as a perturbation on the wave 
functions given by the single particle nuclear model 
(Hartree-Slater model with LS coupling). Single par- 
ticle wave functions with a gaussian radial depend- 
ence are assumed. A gaussian radial dependence for 
both the tensor and central forces is also used in 
most of the calculations. 

In the first method, the interaction, due to the 
tensor force, of the originally degenerate states with 
other states of the same configuration as the ground 
states is determined by a standard second-order per- 
turbation calculation. The first order effects vanish. 
The procedure is systematized in such a way that it 
can be applied readily to other nuclei of the p shell. 
The results for Li® and Li’ are in almost complete 
disagreement with the experimental data. The calcu- 
lated splitting of the P doublet states is in the wrong 
direction, giving a normal doublet structure instead 
of the observed inverted doublet, anda splitting of 
90 kev instead of the observed 480 kev. The calcu- 
lated splitting for the °S, and ‘*S, states in Li® is less 
than one-tenth of the experimental value of 3.55 Mev. 
The results are independent of the exchange assumed 
for the tensor force. 

These results suggest that the above method is in- 
adequate because it neglects the large influence of 
states in higher configurations. In order to include 
the effect of configuration interaction, a second 
method for treating the influence of the tensor force 
is developed and applied to Li® and Li’. The method 
is a variational one. A wave function of the form 
YW = Wo+ At’ W is used, where Wis the assumed 
form of the unperturbed wave function, A is the vari- 
ational parameter, and t’ is the tensor potential suit- 
ably modified to give t’ Wo the proper radial depend- 
ence. The variational method is tested on the deu- 
teron, and excellent agreement is found with the ex- 
perimental values of the binding energy and % D state 
admixture. 

The variational procedure is then applied to the P 
doublet states of Li’ and the ‘1S, and °S, states of Li’, 
and excellent results are now obtained. An inverted 
P doublet is now found for Li’, with a splitting of the 
Same magnitude as the experimental value. The 
correct magnetic moment of Li’ is also obtained. The 
experimentally observed positive quadrupole moment 
of Li?remains an enigma, however. For Li®, a split- 
ting of 1.8 Mev is now calculated, which, while one- 
half the experimental value, is ten times the value 
found by the first method, which neglected configura- 
tion interaction. Good quantitative agreement with 
the experimental value can, of course, not be ex- 
pected, due to the incorrect potential that was used 
in the calculations. However, the results show con- 
clusively that the tensor force is responsible for at 
least a considerable part, if perhaps not all, of the 
experimentally observed separations of the P doublet 
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states of Li’ and the ’S and°*S, states of Li* The 
decisive importance of configuration interaction in 
calculating the effect of the tensor force is also 
shown. 

In the course of the variational calculations, esti- 
mates of the contribution of the tensor force to the 
binding energy of He*, He* Li*, and Li’ were also ob- 
tained. This should enable one to calculate the bind- 
ing energies of these nuclei, and a procedure for 
doing this is suggested. The problem of the splitting 
of the P states in He’ is also discussed, but is not 
carried to completion for reasons mentioned in the 
text. 126 pages. $1.58. MicA 55-552 


THE FINE STRUCTURE OF POSITRONIUM 
(Publication No. 10,895) 


Richard Allan Ferrell, Ph.D. 
Princeton University, 1952 


The goal of this thesis is the determination of the 
energy levels of the positronium atom. The levels 
are given numerically to accuracy mc’a*, and less 
explicitly to accuracy.a@ ° -mc? is the electronic rest 
energy and a the fine structure constant. It is found 
that inclusion of the mc?a° corrections increases the 
the triplet-singlet splitting in the S-states by 0.14 per 
cent. A further result is the verification of the cal- 
culation of Ore and Powell, who found for the triplet 
ground state mean lifetime the value 1.39x10~’sec. 

The thesis also contains discussions of the Zee- 
mann effect in positronium and of the triplet S-state 
magnetic quenching phenomenon which has been re- 
vealed by the experiment of Pond and Dicke in this 
laboratory. As a basis for the work treatments of the 
following typics are presented: two-component reduc- 
tion of electron field theory, the non-relativistic 
Lamb shift, representations of the one- and two- 
photon stationary states of the radiation field, and 
stationary state perturbation theory in quantum elec- 
trodynamics. 331 pages. $4.14. MicA 55-553 


AN EXPERIMENT ON DOUBLE BETA DECAY 
(Publication No. 10,896) 


Edward Leonard Fireman, Ph.D. 
Princeton University, 1949 


This thesis presents an experiment on double beta 
decay. Double beta decay is the simultaneous emis- 
sion of two electrons from a nucleus. If there are 
two isobars that differ by two units in atomic number, 
the heavier decays into the lighter with the emission 
of two electrons. In the periodic system there are 
about fifty isobaric pairs that are thought to be stable 
and that differ by two units in atomic number. Since 
it is extremely unlikely that all of these isobaric 
pairs have exactly the same mass, double beta decay 


goes on in nature all the time. Although most natural 
radioactivities have been examined very carefully, no 
previous experiment on double beta decay is reported 
in the literature. This report presents evidence for 
the occurrence of double beta decay from s0Sn'“ with 
a half life between .4-10°° yrs. and .9-10*° yrs. 

This work is divided into two sections: I The The- 
ory of Double Beta Decay, II An Experiment to De- 
tect Double Beta Decay. 

The first section begins with simple physical and 
qualitative arguments that point out how the proba- 
bility for double beta decay depends upon whether 
there is a distinction between neutrinos and anti- 
neutrinos, It shows how an experiment could decide 
this point. It then goes on to review two previous 
quantum mechanical calculations’’** on double beta 
decay. These calculations are the only existing liter- 
ature on the subject. In the quantum mechanical sec- 
tion several questions that had previously been neg- 
lected are considered. They are the angular 
correlation of the two electrons, the effect of the 
intermediate state, and a more careful analysis of 
how the neutrino enters into the probabilities. 

The second section begins by describing several 
previous experiments on detecting weak radioactivi- 
ties that have many of the same experimental diffi- 
culties encountered in detecting double beta decay. A 
discussion of the choice of proper source for the ex- 
periment is then given. Our experimental design is 
described. It is shown that one can work with longer 
half lives in double beta decay than in ordinary radio- 
active measurements. The counter arrangement, the 
electronic equipment, and the procedure of taking 
data are then discussed. The data are statistically 
analyzed and the significant results are given. The 
conclusions are that the half life for double beta de- 
cay from ,,Sn'™ is between .4 x 10°° yrs. and .9-10*° 
yrs. and that the total energy involved is between 1.0 
Mev and 1.5 Mev. The thesis closes by relating these 
experimental results to the theoretical calculations. 
It is pointed out that the usual distinction between 


neutrino and anti-neutrino is not valid. * 
106 pages. $1.33. MicA 55-554 


1, Maria Groppert Mayer, Phys. Rev., V 48, p. 
512 


2. W. H. Furry, Phys. Rev., V 56]], p. 1184. 
3. It was pointed out to the author by Professor 
J. R. Oppenheimer that this result would mean that 
the difference between the charge of the neutron 
and the proton must be exactly equal to the charge 
of the electron. 


RELATIVISTIC INTERACTIONS 
BY MEANS OF BOUNDARY CONDITIONS 


(Publication No. 10,974) 
Marcos Moshinsky, Ph.D. 
Princeton University, 1949 


The present investigation attempts to develop a 
relativistically invariant formalism for the description 
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of interactions between particles. It is intended to 
bring out points of view which could be of value in 
some aspects of quantum electrodynamics or meson 
theories. 

We will assume that a system of interacting parti- 
cles is represented in Fock space by a singular wave 
function. So long as the particles maintain a space 
like relationship, the singularities of the wave func- 
tion will be limited to the points in space-time, where 
two or more particles coincide. These singularities 
will be restricted by so called boundary conditions, 
which are essentially, conditions on the wave function 
that hold only at coincidence of a pair of particles. 

By using a collision matrix to represent all the 
relevant physical information of the interaction, as 
suggested by Heisenberg and others, we are able to 
show that the boundary conditions lead to interaction 
between the particles. 

The boundary conditions are suggested either by 
conservation theorems when extended to singular 
wave functions, or by considerations of simplicity 
and relativistic invariance. 

The present investigation is restricted to inter- 
actions between only two particles with the possibility 
of reactions, as well as, of elastic scattering. The 
types of particles considered are the simplest ones: 
Klein-Gordon, Dirac, Maxwell (light quanta described 
by Maxwell equations), Proca. 

By means of the boundary conditions, we can ob- 
tain the dependence on energy of the collision matri- 
ces describing the interactions between Klein-Gordon, 
Dirac, etc. particles. These collision matrices will 
be determined up to arbitrary constant matrices of 
n-dimensions. 

For some specific problems, such as for example, 
the production of pairs by the collision of light quanta, 
the arbitrary constants can be determined, and the 
cross sections can be compared with those derived 
from hole theory. 

We will conclude by discussing the advantages as 
well as the limitations of the present approach. 

161 pages. $2.01. MicA 55-555 


THE DECAY SCHEME OF P” 
AND RELATED RESULTS 


(Publication No. 11,184) 


Hilliard Roderick, Ph.D. 
Stanford University, 1955 


This dissertation describes an investigation of the 
radioactive decay of P** to Si” for the purpose of de- 
termining the decay scheme of P™. P”* was found to 
be unusual among mirror nuclei, in that it decays by 
two, or possibly three, alternative positron transi- 
tions to low excited states of Si” in competition with 
the ground-state transition. The transitions to the 
low excited states of Si” occur with a much lower 


branching ratio than the transition to the ground state. 


They are immediately followed by y-ray transitions 
to the ground state. The present work describes 


mainly the identification and the quantitative deter- 
mination of these y-rays by the techniques of scintil- 
lation spectroscopy. 

A chapter is devoted to the properties of the Nal 
scintillation spectrometer. Following this there is a 
discussion of the identification of the y-rays by their 
energy and half-life. A half-life of 4.45 + 0.05 sec 
and y-rays of 2.43-Mev, 1.28-Mev, and possibly 2.03- 
Mev energy were found for the radioactivity of P”*. 
Coincidence measurements made with two Nal scintil- 
lation spectrometers between y-rays and annihilation 
quanta produced by positrons yielded proof of the as- 
sumed decay scheme and knowledge of the branching 
ratios. The disturbing effects of bremsstrahlung, 
positron annihilation in flight, and pulse pile-up were 
taken into consideration. The branching ratios of the 
P** positron decay to the various levels of Si*® were 
calculated to be (in percent): 98.8 + 0.4 (ground state), 
0.80 + 0.20 (1.28-Mev level), and less than 0.15 (2.03- 
Mev level), and 0.24 * 0.26 - 0.08 (2.43-Mev level). 

Further information about cascade transitions be- 
tween the low-lying excited states of Si” was obtained 
by a study of the y-rays in the decay of Al’® to Si”. 
Cascade y-ray transitions between the 2.43-Mev and 
1.28-Mev levels of Si*’ were found to occur with an 
intensity of less than 11 percent of the decays of Al’®. 
The branching ratios of the Al*® B~ decay to the vari- 
ous levels of Si*® were calculated to be (in percent): 
85 > 9 (1.28-Mev level), less than 4(2.03-Mev level), 
and 15 + 9 (2.43-Mev level). 

Finally, the end-point energy of the P” positron 
transition to the ground state of Si’ was accurately 
measured with a magnetic-lens type f-ray spectrome- 
ter in order to calculate the comparative half-lives 
(ft values) of the competing £*-decay transitions from 
p**. The end point of the P” positron spectrum was 
found to be equal to 3.945 + 0.005 Mev. 

Spin and parity are uniquely assigned to the vari- 
ous states involved in the P” and Al” decays. The 
2.43-Mev and 1.28-Mev excited levels of Si” are both 
assigned spin 3/2, even parity, since the ground 
state of Si (and hence of P*9) is known to have spin 
1/2, even parity. The ground state of Al’® is as- 
signed spin 5/2, even parity. These assignments are 
shown to be in agreement with the results of the (d,p) 
stripping and the (n,y) reactions on Si’. 

In the final chapter, the results of the present 
study are discussed in the light of existing theories 
concerned with mirror nuclei, especially also in 
terms of Bohr’s collective model of the nucleus. 

179 pages. $2.24. MicA 55-556 


THE CROSS SECTION OF (N,2N) REACTIONS 
NEAR THE THRESHOLD 


(Publication No. 11,030) 
George Abraham Snow, Ph.D. 
Princeton University, 1950 


This paper is concerned with the application of the 
nuclear dispersion theory* to an (n,2n) reaction near 
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its threshold. The method makes use of a subdivision 
of the configuration space of the total system into 
three types of regions: an internal region, in which 
nuclear forces act between all the particles (this re- 
gion corresponds to the compound nucleus), an inter- 
mediate region, in which one of the final neutrons 
does not interact with the other nuclear particles, and 
finally, an external region, in which the two emitted 
neutrons do not interact with the residual nucleus. In 
Chapter I, boundary conditions for the wave function 
of the two emitted neutrons in the external region are 
determined in terms of the energy eigenvalues and 
eigenfunctions of the internal and intermediate re- 
gions. A solution of the wave equation in the external 
region subject to these boundary conditions could not 
be found, so that, in Chapter II, a new subdivision of 
configuration space with more approximate boundary 
conditions are introduced. The mathematical solu- 
tions of the wave equation without interaction in the 
external region subject to these boundary conditions 
are described in Chapter III. In Chapter IV, the 

(n, 2n) cross section as a function of energy near the 
threshold is derived from the asymptotic behavior of 
the wave function in the external region. The results 
are 


a(n, 2n) ~ (E - E threshold)? 
P(k,)dk,~ (k? - k3)” k3dk, 


This agrees with the predictions of a crude perturba- 
tion theory estimate of o(n, 2n). A different result 
was found for the cross section when the wave func- 
tion in the external region is restricted to be spatially 


* 


antisymmetric. In Chapter V, it is shown that the in- 
clusion of the neutron-neutron nuclear interaction in 
the external region does not change the result for o 
(n, 2n) near the threshold. The energy range of va- 
lidity of the results is discussed together with the ex- 
perimental data. The range of validity is found to be 
too small to allow a comparison of theory and experi- 


ment. 146 pages. $1.83. MicA 55-557 
*Refs. B2, W1, W2, W3. 
**P(k,) dk, = probability that neutron 2 has a wave 
number between kz and kz + dkzg, when the total energy 
of the two emitted neutrons equals E - EF; = h’k’/2M 


THE DISPERSION RELATION FOR LIGHT 
AND ITS APPLICATION TO PROBLEMS 
INVOLVING ELECTRON PAIRS 


(Publication No. 11,044) 


John Sampson Toll, Ph.D. 
Princeton University, 1952 


The dispersion relation for light is a simple in- 
tegral formula which determines the refractive index 
as a function of frequency from a knowledge of the 
linear absorption coefficient at all frequencies, or 
specifies the coherent scattering amplitude in terms 


of the total interaction cross section. The previous 
work of Kramers and Krénig on the connection of the 
dispersion relation with “strict causality” is extended 
in the first part of this thesis. The assumption of 
“strict causality” may be stated: “No wave may be 
scattered before the arrival of a primary wave” or 
“A source at the plane x = 0 at the time t = 0 can pro- 
duce no electromagnetic disturbance whatsoever at 
the plane x = x, in advance of the time t = x,/c.” We 
show “strict causality” is logically equivalent to a 
“seneralized dispersion relation” which reduces to 
the ordinary dispersion relation for refractive index 
when certain mathematical restrictions of continuity 
and asymptotic behavior are imposed. Other in- 
stances of the equivalence of causality and dispersion 
are discussed, indicating the great generality of this 
relationship. 

From this discussion of the logical foundations of 
the dispersion relation, we conclude that it is reason- 
able to apply the dispersion relation for arbitrarily 
high frequencies. The relation is therefore employed 
to study the following problems involving electron 
pairs: 

(1) The forward scattering of light by light is 
computed for all frequencies by applying the disper- 
sion relation to the Breit- Wheeler formula of pair 
production by two photons. The results are given 
analytically and in graphical form and reduce to high 
and low frequency limits previously given by Achieser, 
and Euler and Kockel, respectively. (Chapter 2.) 

(2) The absorption and refraction of light in a 
vacuum polarized by a constant wrenchless (E -B,=0) 
field is computed for all frequencies. This is a 
process which has not so far been considered in the 
literature to our knowledge. The absorption via pair 
production is computed by a perturbation calculation 
in which the constant field is treated accurately and 
the incident photon field is the perturbation. The uni- 
versal functions appearing in the result are given in 
graphical form. The dispersion relation applied to 
this absorption yields the refractive indices for all 
frequencies. The low frequency limit of the refrac- 
tive indices agrees with the result computed from the 
Lagrangian of Heisenberg and Euler. Reversing the 
reasoning, one can obtain the fourth order terms in 
the Lagrangian without employing the difficult fourth 
order subtraction-theoretic calculations used by 
Heisenberg and Euler. (Chapter 3.) 

(3) The coherent scattering of high energy y-rays 
in the nuclear Coulomb field (Delbrtick scattering) is 
studied. The forward scattering is found by applying 
the dispersion relation to the cross section for pair 
production previously computed by Bethe and Heitler 
and Wheeler. The Delbrtick scattering in other direc- 
tions is estimated by an extension of the dispersion 
relation: From the Williams-Weizsdcker method, the 
effective lateral distribution of absorption centers is 
estimated. The dispersion relation then yields an 
estimated effective lateral distribution of scattering 
centers. The latter is then integrated to yield the 
Delbrtick scattering amplitude as a function of photon 
frequency, scattering angle, and azimuth of polariza- 
tion for screened and unscreened fields. Asymptotic 
formulae for high energy are given, and results of 
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numerical calculation are plotted for intermediate 
energies. The estimates are valid for photon ener- 
gies sufficiently high (> > mc? that the nuclear 
Coulomb field can be replaced by an “equivalent pho- 
ton field,” and for momentum transfers less than mc, 
so that localization of the scattering event to a lat- 
eral precision of order fi/mc is permissible. (Chap- 
ter 4.) 

(4) Other contributions competing with Delbrtick 





scattering in the coherent scattering of y-rays are 
crudely estimated. It is found that the Delbrtfck scat- 
tering should be measurable from careful measure- 
ments of the coherent scattering of y-rays of several 
Mev. of greater energy. (Chapter 5.) 

Some problems of dispersion theory worthy of 
further research are briefly mentioned in an appen- 
dix. 241 pages. $3.01. MicA 55-558 
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EFFECT OF LOWERED BODY TEMPERATURE ON 
HEMOLYSIN PRODUCTION AND MAINTENANCE 


(Publication No. 10,840) 


Rev. Mark Henry Bauer, S.J., Ph.D. 
Princeton University, 1951 


Attempts to determine the effect of lowered body 
temperature on production and maintenance of im- 
mune hemolysins have depended on serological 
methods now considered inadequate. The newer tech- 
niques were employed in the present work. The rab- 
bit, not previously used in such studies, was the ex- 
perimental animal. | 

Methods of cooling were investigated which in- 
volved less radical physiological disturbance than the 
spinal cord section frequently used. The various 
methods for inducing hibernation in animals for 
which this state is normal were found to be ineffec- 
tive in maintaining rabbits at a lower body tempera- 
ture. Cooling by immersion of the abdomen and hind 
quarters resulted in fewer fatalities than any other 
method employed. The temperature of the animals 
could be lowered 7-9°C. for periods of 8 hours on 3 
successive days, recovery to normal temperature 
occurring between the cooling periods. 

When cooled by this method during the 3 days of 
antigen injection, the amount of hemolysin produced 
did not differ from that in uncooled animals. There 
is considerable variability in the immune response, 
but control and experimental animals alike reached 
their maximum titers on the 6-9th days after the last 
antigen injection. 

When animals that had reached their peak of 
hemolysin production were given single cold shocks 
of 8 hours duration, inconclusive results were ob- 
tained. Some cooled animals showed increases in 
titer, others decreases. All but one of the controls 


showed decreased hemolysin content. The possibility 


that this is due to normal variability, and to other 
factors, is discussed. 

Animals that had attained their maximum hemo- 
lysin production were cooled for 8 hours on 3 suc- 
cessive days. There was no significant difference in 
the circulating antibodies of the cooled and uncooled 
animals, the antibody content decreasing in the same 
way in both series of animals. 


On the basis of these results it is concluded that 
the type of cooling used is associated with no definite 
effect either on the formation or maintenance of cir- 
culating hemolysin. 88 pages. $1.10. MicA 55-559 


SINGLE FIBER STUDIES ON THE CHORDA 
TYMPANI NERVES OF RAT AND HAMSTER 


(Publication No. 11,192) 


Irving Y. Fishman, Ph.D. 
Florida State University, 1955 


The electrical activity of single fibers of the 
chorda tympani nerves of rat and hamster were re- 
corded so that the response to any given chemical 
stimulation of the tongue could be analyzed quantita- 
tively. The responses of these fibers to various in- 
organic salts, hydrochloric acid, quinine and sweet 
substances were investigated. It was found that sen- 
sitivity to substances representing the four primary 
modalities of taste; relative position of a particular 
salt within a series of chloride salts; characteristics 
of the initial response, steady-state response and re- 
sponse to divalent and monovalent salts vary con- 
siderably with different fibers. Fibers can not be 
strictly grouped with respect to the substances to 
which they respond or with respect to the temporal 
nature of the response. 

Activity to all stimuli show brief temporal vari- 
ations during stimulation and firing is hever uniform 
and constant as in other sensory systems. Fibers 
particularly sensitive to sucrose may show burst-like 
rhythmic temporal variations. The response to NaCl 
stimulation is independent of previous stimulation by 
CaCl,. The anion of a salt has less influence than the 
cation in the effectiveness of a salt as a stimulant. 
No spontaneous activity was noted. Taste fibers re- 
spond to low temperatures without chemical stimu- 
lation. Cold diminishes the response to salt and may 
increase the response to sugar. 

The NaCl response-concentration curves for all 
fibers investigated are similar in shape and belong to 
the same family of curves. KCl curves differ in 
shape from NaCl curves. Sucrose and saccharin 
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curves are similar to NaCl curves. F’s calculated 
from these curves range from 1.27 to 2.53 for NaCl 
and from 0.21 to 0.28 for KCl. When the activities of 
single fibers are added together, the sums compare 
favorably with integrator data obtained from whole- 
nerve preparations on the same species. These re- 
sults, and other, as related to the classical Four 
Modality theory and Frings’ Spectrum theory, are 
discussed. 79 pages. $1.00. MicA 55-560 


METABOLIC EFFECTS OF CANINE INFUSION 
WITH THE PARACOLON BACILLUS, 
A CONTAMINANT OF PERFUSIONS WITH 
TEMPORARY PUMP-OXYGENATOR 
SUPPLANTATION OF HEART AND LUNGS 


(Publication No. 11,108) 


Russell Marion Nelson, Ph.D. 
University of Minnesota, 1954 


Advisor: Dr. Owen H. Wangensteen 


During the course of experiments relative to the 
development of a mechanical pump-oxygenator for 
temporary deviation of the circulating blood from the 
heart and lungs, frequent deaths of the dogs occurred 
which could not be explained on the basis of available 
information. Soon after an otherwise successful per- 
fusion, these animals would die with metabolic aci- 
dosis, and often with gastro-intestinal petechial 
hemorrhages, sanguineous effusions, and prolonga- 
tion of blood coagulation time. The similarity of this 
fatal syndrome with that seen on occasion in humans 
was striking. 

It was eventually discovered that the blood used in 
these experiments was heavily contaminated with 
bacteria - the predominant organism being Para- 
colobactrum intermedium. In order to assess the 
possible metabolic effects of bacterial infusion alone, 
the experimental study was undertaken. 

Thirteen dogs received an infusion of bacteria 
prepared by centrifuging a 14 hour broth culture, dis- 
carding the broth and resuspending the small residue 
of organisms in 50 ml. saline. Four of these dogs 
received intravenous Histadyl in addition. Four dogs 
served as controls. 








RESULTS: 





A. Clinico-pathologic: 





All 13 dogs receiving bacteria died. Eleven of 
them died within 24 hours, the earliest being at 2-1/2 
hours. Prior to death, retching, salivation, hyper- 
ventilation, muscular weakness, frequent loose stools 
(often bloody) and coma were observed. Capillary 
dilatation and inflammatory changes were observed 
microscopically. No ill effects were observed in the 
controls. 


B. Analytical: 
1. Blood coagulation time was prolonged in those 


dogs developing gastro-intestinal hemorrhage. Pro- 
thrombin time and protamine titrations were within 
normal limits, but serum complement titres fell. 

2. Blood culture studied showed gradually di- 
minishing colony counts with the passage of time. 

3. Hematocrit values rose. 

4. Plasma hemoglobin values rose due to the 
hemolytic properties of the Paracolon bacillus. 

5. Metabolic acidosis occurred, characterized by 
depression of blood carbon dioxide values, and ele- 
vated concentration of lactic and pyruvic acids. 

6. Glucose determinations revealed no significant 
changes. 

7. Leucocyte and platelet counts fell. 

8. No significant changes in body temperature 
were observed. 

9. The addition of an antihistaminic agent (Hista- 
dyl) was associated with lower degrees of hemolysis 
and somewhat longer survival. 


CONCLUSIONS: 


1. The Paracolon bacillus, hemolytic and proteo- 
lytic, under conditions of this experiment, is patho- 
genic for dogs, causing rapid metabolic derange- 
ments and death after intravenous inoculation. The 
recognized characteristics of a series of a fatal 
heart-lung perfusions have been duplicated by admin- 
istration of this organism. 

2. This representative of the gram-negative 
enteric bacilli, ordinarily considered as an incidental 
non-pathogen, is a potent shock producing agent. The 
ordinary signs of bacterial infection, such as fever 
and leucocytosis were not observed in these fatal in- 
fections and hence cannot be relied upon as evidence 
against severe consequences of infection even in 
acute experiments. 

3. Further experimental work is needed to investi- 
gate the important biochemical abnormalities asso- 
ciated with bacteremia. 

4. Future acute animal experiments, especially 
in the field of shock, as well as other studies in- 
tended for metabolic investigation, must have bac- 
teriologic checks of sterility in order to rule out this 
hitherto neglected variable. 

81 pages. $1.01. MicA 55-561 





STUDIES ON IRRADIATION EFFECTS ON EGGS 
OF ASCARIS LUMBRICOIDES SUUM 


(Publication No. 10,734) 


Brother L. George Pahl, F.S.C., Ph.D. 
University of Notre Dame, 1953 


Studies were conducted on the effects of the ion- 
izing radiations, x-rays and gamma rays, on the 
fertilized uterine eggs of the parasitic pig nematode 
Ascaris lumbricoides suum. The value of Ascaris 





eggs as an organism suitable for helping to elucidate 
the fundamental mechanisms of the action of radia- 
tions on living systems as well as the general pro- 
cedures to be followed in their use is presented. 
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Protection of Ascaris eggs from the decomposition 
products of the irradiated ambient medium is demon- 
strated by the results obtained with nutrient broth, 
potassium iodide, cysteine, ascaris saline, and a 
deoxygenated irradiation medium. The role of free 
oxygen within the cell appears to be of little signifi- 
cance as indicated by cyanide and anaerobic treat- 
ments before and during irradiation. The decreased 
sensitivity at lower irradiation temperatures is not 
due to concomitant changes in cell division. It is 
postulated that these effects could be due to changes 
in the rate of diffusion within the cell, the rate of 
relevant irradiation processes, or the degree of pre- 
dissociation of essential molecules. Maximum sur- 
vival (completion of embryogenesis) of irradiated 
eggs is secured if the postirradiation temperature 
approximates that for optimum development of un- 
irradiated eggs, namely, 30°C. Presumably, re- 
covery by restoration of essential molecules and/or 
elimination of toxic irradiation products takes place 
at temperatures giving the optimum rate of develop- 
ment. Survival decreases as the length of time the 
irradiated eggs are kept at temperatures either be- 
low or above the optimum incubation temperature is 
increased. It is postulated that the lower tempera- 
tures decrease survival by depleting the essential 
molecules needed for development and/or by giving 
toxic irradiation products time to diffuse. The de- 
crease in survival at the higher temperatures is 
prodably due to the completion of the denaturation of 
partially damaged molecules and the destruction of 
intact enzymes. The notable recovery of irradiated 
eggs subjected to anaerobic incubation for 24 hours 
or longer, or exposed to irradiation after treatment 
with cyanide is postulated to be brought about by the 
inhibition of the cytochrome system. That the in- 
creased acidity under anaerobic conditions may func- 
tion in the recovery process is also considered. The 
role of the relatively long period of time before 
cleavage of Ascaris eggs in regulating the degree of 
radiosensitivity is given special consideration. 

97 pages. $1.21. Mic 55-72 








THE EFFECT OF VARIATIONS IN HYPOTHALAMIC 
EXCITABILITY ON BLOOD PRESSURE, 
PULSE RATE AND THE REFLEX 
RESPONSIVENESS TO HYPOTENSIVE DRUGS 


(Publication No. 11,117) 


Edward S. Redgate, Ph.D. 
University of Minnesota, 1954 


The blood pressure, pulse rate, and contractions 
of the normal and denervated nictitating membranes 
were recorded in lightly anesthetized cats. Elec- 
trodes for stimulation or for high frequency coagu- 
lation were inserted into the anterior and posterior 
hypothalamus by means of the Hess method. After 
perfusion of the brain with formaldehyde, sections 
were made from paraffin blocks and stained with 
cresyl violet for histological localization. 


The influence of alterations in the excitability of 
the anterior and posterior hypothalamic areas and 
blood pressure, pulse rate and the reflex response to 
hypotensive drugs was tested. Subthreshold electrical 
stimulation of the posterior hypothalamus leads to an 
increased recovery of blood pressure following the 
hypotension produced by acetylcholine, histamine and 
mecholyl. Inhalation of 10% carbon dioxide also in- 
creases the recovery following the hypotensive effects 
of these drugs. These two groups of experiments 
are interpreted to mean that electrical stimulation 
and carbon dioxide inhalation lead to an increased 
sympathetic responsiveness of the posterior hypothal- 
amus during the hypotensive action following the in- 
travenous injection of acetylcholine, histamine, and 
mecholyl. 

Lesions in the anterior hypothalamus result in a 
rise in blood pressure, and a larger sympathetico- 
adrenal discharge in response to the hypotensive ac- 
tion of acetylcholine, histamine and mecholyl. Le- 
sions in the posterior hypothalamus depress the blood 
pressure and pulse rate levels and the sympathetico- 
adrenal discharge in response to the hypotensive 
effect of these drugs. 

Depressant drugs injected into the posterior hypo- 
thalamus by means of a 28 gauge needle in a Hess 
electrode result in a reversible decrease in blood 
pressure and pulse rate as well as a decrease in the 
sympathetico-adrenal discharge elicited by the in- 
jection of hypotensive drugs. Stimulants injected into 
the posterior hypothalamus result in an increase in 
the blood pressure and pulse rate and an increased 
sympathetico-adrenal discharge in response to hypo- 
tensive drugs. 

Two important conclusions are made: a) the 
hypothalamus exerts a tonic effect on blood pressure 
and pulse rate; b) hypotensive drugs may be used as 
indicators of the state of hypothalamic excitability in 
the intact organism. 136 pages. $1.70. MicA 55-562 


FACTORS INFLUENCING THE CHARACTERISTICS 
OF THE MILKING CURVES OF THE BOVINE 


(Publication No. 11,125) 


Howard William Thoele, Ph.D. 
University of Minnesota, 1954 


Data were collected on 57 purebred Holstein cows 
milked in a 4-stall, U-shaped milking parlor. 2006 
milking curves were taken at A.M. and P.M. milkings 
by the use of a continuous-feed kymograph. Each 
milking curve was divided into five segments, and 
these further sub-divided into their respective rates 
of milk flow, machine milking times and yields of 
milk. 

The influence of the operator on the character- 
istics of the individual cow’s milking curve was 
studied on three different milkers. Average total ma- 
chine time per milking was 4.33, 4.54 and 5.07 min- 
utes for each milker respectively. Corresponding re- 
peatability values were 0.84, 0.97, and 0.98. Machine 
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stripping times averaged 1.55, 1.66 and 1.83 minutes 
per milking based on 1118, 124 and 124 milkings for | 
each milker respectively. Repeatability values were 
0.44, 0.67 and 0.52. 

The characteristics of the milking curves of the 
same cow were remarkably similar from milking to 
milking. Differences existing between cows in ease 
of milking were evident from divergent types of milk- 
ing profiles. The range in maximum rate of milk 
flow was 14.0 lbs. to 3.5 lbs. per minute. Overall 
milkings the mean maximum rate was 7.44 lbs. per 
minute with an average duration of 1.45 minutes. 

58% of the total milk yield and 28% of the total milking 
time are represented by these mean values. The 
average rate of flow overall milkings was 4.28 lbs. 
per minute with a mean duration of 4.74 minutes and 
a yield of 18.83 lbs. of milk per cow per milking. 

The repeatability based on 1118 milkings was: 
0.93 for maximum rate and 0.77 for its machine 
time, 0.88 for overall average rate, 0.84 for total 
machine time and 0.87 for total yield per milking. 
Correlation coefficients between A.M. and P.M. milk- 
ings for each of the above are 0.63, 0.72, 0.72, 0.32 
and 0.63 respectively, each significant at the 1% 
level. The repeatability of the average rate for the 
primary flow curve was 0.83 with a repeatability of 
0.84 for its machine time. Repeatability of milk yield 
at the onset of machine stripping was 0.82. The av- 
erage rate of the primary transition curve prior to 
stripping had a repeatability of 0.53 and its machine 
time 0.55. 


For all milkings the maximum rate of stripping 
averaged 2.94 lbs. per minute for a mean duration of 
0.42 minutes. Repeatability of these parts of the 
curve were 0.56 and 0.21 respectively with correla- 
tion coefficients between A.M. and P.M. milkings of 
0.44 and 0.23. The average rate of milk flow during 
stripping was 1.74 lbs. per minute; the machine strip- 
ping time was 1.65 minutes per cow per milking. The 
average yield of strippings was 2.39 lbs. Repeata- 
bility values for machine time and yield at stripping 
are 0.44 and 0.66, respectively. In general repeata- 
bility of the stripping curve is low. 

Composite milking curves drawn from mean 
values of the 17 component parts of the milking pro- 
file show a difference in the milking characteristics 
between the daughters of four bulls. These show that 
the sire may influence the milking characteristics of 
his daughters. 

The addition of 1.5 lbs. of water per pound of con- 
centrates fed in the milking parlor resulted in cows 
eating 1.74 to 1.86 times faster than when the grain 
was fed dry. Those cows fed wet grain not only ate 
faster, but also milked at an average rate of 0.52 lbs. 
per minute faster for the entire milking. 

The occurrence of a spontaneous second let-down 
during a normal milking was found on four different 
milkings each separated by about nine days. 

148 pages. $1.85. MicA 55-563 
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POLITICAL SCIENCE, GENERAL 


POWER, FORCE, AND VIOLENCE: 
AN EXAMINATION OF TRADITIONAL 
AND REVOLUTIONARY ASPECTS OF 

POLITICAL THEORY IN THE LIGHT OF 
A HYPOTHESIS OF LIMITS TO ACTION 


(Publication No. 11,078) 


David Cooperman, Ph.D. 
University of Minnesota, 1954 
Adviser: Mulford O. Sibley 

The purposes of the dissertation are to develop a 
hypothesis which allows distinctions to be made 
among the terms “power,” “force,” and “violence” 
and to use this hypothesis to examine some tradi- 
tional and revolutionary currents of political philos- 
ophy. 

After demonstrating the confusion of meanings 
which surround the major terms in many areas of 
political thought, the dissertation focusses on power. 
Simple units of inter-individual power relationships 
are first conceived using definitions of Bertrand Rus- 
sell, Harold Lasswell, and Max Weber. These are 
woven into a common framework of action which 
framework is that of Parsons and Weber. The units 
of simple power concepts are built into more com- 
plex concepts of political group relationships. Thus, 
power roles and statuses are observable under two 
major concepts: *Power structure” is viewed as the 
organization of power relationships hierarchically in 
a boundary maintaining system; “rules of control” is 
conceived of as the concatenation of relationships 
whereby the power structure interrelates with its 
environment, particularly at the boundaries. The 
state is then viewed as a special case of a power 
structure; law is a type of rules of control. Next, 
state and law are combined in a total concept termed 
“legitimate power system.” This is a view of actors 
in the organization of their roles and statuses in a 
power structure — the state — coordinated with their 
roles and statuses in a chain of relationships — law. 

“Force” is defined as any action taken to support 
or maintain the boundaries of the legitimate power 
system providing such action remains within the lim- 
its of the norms of the social environment of the sys- 
tem. “Violence” is defined as any action taken by an 
actor or group in a power situation with an end to the 
breaching of the legitimate power system (particu- 
larly at the boundaries), and/or its ethical base. 

In general, force and violence are considered as 
genetically related in that they originate as acts of 
power. They are distinguishable from one another as 
antithetical end processes of which power is the 
means. Also, the hypothesis is directed at mainly one 


problem area of political science, namely that of dis- 
order. The remainder of the dissertation addresses 
itself to answering two questions. Firstly, “To what 
extent are these concepts to be found in traditional 
and revolutionary political philosophies ?”; and sec- 
ondly, and more importantly, “How can the hypothesis 
be used to analyze and synthesize aspects of political 
theory so that a rearrangement of such theory yields 
synoptic insight not forthcoming without it?” 

The traditional theory which is examined includes: 
the Greeks (Socrates and Plato among others), Roman 
legal thought, early Christian and medieval writers, 
Marsilius, Machiavelli, the Reformers, Junius 
Brutus, Bodin, Hobbes, Locke, Rousseau, and Godwin. 
Models of each theory are analyzed and synthesized 
from the standpoint of the previously constructed hy- 
pothesis. 

Revolutionary theory is next examined. The writ- 
ings of Bakunin, Sorel, Marx, Engels, and Lenin, 
among others, are considered in the light of the con- 
cept of violence developed earlier. It is concluded 
that each of these writers proposes some type of ni- 
hilism, or total violence. 

One central conclusion of the dissertation is that 
while some traditional writers propose violence in 
the form of transgressing positive legal relationships 
for another set of limits to action, recent revolution- 
ary writers call for the transgression of all relation- 
ships which can be given the name of law, including 
those of natural law. Alternatives to contemporary 
trends toward nihilism which resolve the problems of 
disorder and change while at the same time preserv- 
ing the basic fabric of society are mentioned. 

450 pages. $5.63. Mic 55-73 


A CONSIDERATION OF SOME ASPECTS 
OF THE PROBLEM OF LEGITIMACY IN 
VENEZUELAN POLITICS, 1830-1953 


(Publication No. 11,082) 


George J. Demetriou, Ph.D. 
University of Minnesota, 1954 


Taking issue with the view that Venezuelans, like 
other Latin Americans, firmly believe in democracy, 
and that democracy will be actualized in Venezuela 
when poverty, illiteracy, and other conditions produc- 
ing dictatorship are removed, this thesis examines 
the Venezuelan failure to establish legitimate govern- 
ment in the period 1830-1953, with main emphasis on 
the ideas, assumptions, and modes of behavior that 
underlay the various unsuccessful attempts. 

Agreeing that the overwhelming majority of Vene- | 
zuelans are anti-dictatorial, and that there is in Ven- 
ezuela a general community commitment to the 
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symbol of democracy, the thesis argues that there 
are different interpretations (or doctrines) of the 
same symbol, and that all interpretations of the sym- 
bol are deficient in the sense that they would not 
create a stable democratic government even if enact- 
ed. From the point of view of the thesis, military 
dictatorship in Venezuela is seen as the heir to the 
collapse of deficient doctrines of democracy. In Ven- 
ezuela, dictatorship cannot in its present form be | 
legitimized, and democracy, until now, cannot be 
actualized, and thus the problem of Venezuelan gov- 
ernment may be regarded as the product of a twofold 
failure: (1) the failure to realize any of the several 
aspirations toward democracy, and (2) the failure to 
realize any kind of legitimate government. Failing in 
both, the Venezuelan society, in the period we are 
discussing, has seen constant unrest, civil war, des- 
potism, and the lack of anything more than a minimal 
uncoerced order. 

Faced in 1830 with the problems inherited from 
the War for Independence — dissolution of the old 
order, anarchy, race and class war, the challenge of 
military ideals, and the charismatic authority of mil- 
itary leaders — the Venezuelan nation began the expe- 
riment with democratic forms. It rejected monarchy, 
unitary government, and any of the supra-democratic, 
stabilizing institutions recommended by Bolivar, and 
imitated in most of its important aspects the Consti- 
tution of the United States. The successive nine- 
teenth century failures of the conservative and liberal 
doctrines of democracy, and the irrational nature of 
their successor, the autocratic doctrine of democ- 
racy, are analyzed. Next the thesis critically exam- 
ines the argument of two twentieth century anti- 
democratic theorists, in respect to both their criti- 
cism of democracy and their inability to construct 
an acceptable alternative doctrine. 

With the death of the tyrant, Gomez, in 1935, there 
begins the twentieth century Venezuelan experiment 
with democratic forms. The new failures of both 
conservative and liberal doctrines of democracy, 
which in many respects closely parallel the nineteenth 
century failures, are analyzed. Next the thesis ana- 
lyzes the ambitious, but unsuccessful, military at- 
tempt to win mass support and a greater degree of 
legitimacy, by holding the elections of 1952, which 
though honest were closed to certain parties. The 
present difficulties of the military dictatorship, the 
impasse it faces in trying to establish legitimate 
government in modern Venezuela, are examined in 
the new Constitution of 1953. 

The question is raised whether Venezuela can 
much longer remain poised between the vague ideal 
of democracy and the reality of old-style dictatorship. 
As in all countries that have previously regarded 
themselves as colonies, nationalism is a powerful 
force in Venezuela in the twentieth century. Under 
the conservative nationalism of the military dictator- 
ship, Venezuela is being modernized and industrial- 
ized. Such modernization and industrialization must 
inevitably bring the masses into Venezuelan life as a 
more important factor than they ever have been in 
the past, as agroup whose regimented control is more 
necessary, and whose active support more urgent 


than it was in the nineteenth century. Is totalitarian- 
ism a twentieth century answer to the old Venezuelan 
political dilemma: that up until now it has been im- 
possible to actualize democracy, and impossible to 
legitimize dictatorship? 

330 pages. $4.13. MicA 55-564 


THE POLITICAL THEORY OF THE FEDERALIST 
(Publication No. 10,881) 


Gottfried Dietze, Ph.D. 
Princeton University, 1952 


To the student of American political thought, two 
things must be surprising. First, the absence of a 
definition of a term which he comes across again and 
again, no matter with what specific period of Ameri- 
can history he is concerned, a term the meaning of 
which is as stirring as it is vague, no matter whether 
it is used by the statesman, the scholar, or the man 
in the street, namely, the term “free government.” 
Secondly, the absence of a comprehensive analysis of 
a political classic which by many American is con- 
sidered as the American classic work in politics, 
which is recognized to be the outstanding commen- 
tary on the world’s oldest written Constitution, 
namely, the FEDERALIST. To fill these two gaps, is 
the purpose of this dissertation. 

It seems appropriate to base a definition of “free 
government” on the use of that term in the period in 
which the American nation came into being which, — 
and here I follow John Quincy Adams — began with 
the Declaration of Independence and ended with the 
ratification of the Constitution. Since this is a trea- 
tise not only on the definition of free government, but 
also on the FEDERALIST, it will not surprise that 
the definition of the term is based mainiy on the use 
of it by the authors of the FEDERALIST. As will be 
shown in this dissertation, “free government” meant 
to the Founding Fathers, — and among them Hamil- 
ton, Madison and Jay — that form of democracy in 
which the minority’s rights were protected from in- 
fringements by the majority under law. 

The concept of free government, thus defined, is 
the core of the FEDERALIST papers, as the analysis 
of those papers in this dissertation will show. The 
absence of such an analysis up to this day can be at- 
tributed mainly to the fact that so far no systematic 
approach to the work was undertaken. This was not 
possible owing to three fundamental misconceptions 
of the FEDERALIST. First, it was not seen that the 
concept of free government was the core of the es- 
Says; secondly, it was overlooked that the FEDER- 
ALIST was a treatise not only on practical politics, 
but on political theory as well; thirdly, the FEDER- 
ALIST was not considered as having a “split person- 
ality.” 

Consequently, this dissertation goes out from the 
fact that the FEDERALIST is a treatise for the Union 
only in a relative sense, and in an absolute sense a 
treatise for free government. Since the concept of 
free government is considered as central to the 
creed of the authors, it is shown, by duly taking into 
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consideration that the FEDERALIST is a treatise on 
the theory as well as on the practice of government, 
how in the opinion of the authors free government is 
(theoretically) established and realized in concrete 
forms of government, and how (in practice) it is ne- 
gated under the Articles of Confederation and trans- 
muted into norms of positive law by the Constitution. 
Further, owing to the “split personality” of the FED- 
ERALIST, this dissertation analyzes Jay’s, Hamil- 
ton’s and Madison’s FEDERALIST rather than just 
one FEDERALIST. 

A treatise which tries to define the up to now 
rather vague term “free government” and to give a 
comprehensive picture of a commentary on a law 
must be analytical rather than historical in character. 
I have, therefore, been careful, in order to be as near 
to the truth as possible and to prove my points as 
strong as possible, to bring as many quotations as 
possible and to put them always —- what very often is 
omitted by authors — in quotation marks. Further- 
more, this dissertation will reflect a (German?) love 
for systematizing rather than for integration. In 
order to present my “thesis” in a convincing way, I 
have repeated it whenever it seemed advisable to 

do so. 

That “thesis” is that free government is defined 
by the Founding Fathers, and among them, the authors 
of the FEDERALIST, as a constitutional democracy 
in which the rights of the minority are protected, and 
that the concept of free government, thus defined, 
constitutes the political theory of the FEDERALIST. 

264 pages. $3.30. MicA 55-565 


THE THEORY AND PRACTICE OF SOVIET 
NATIONALITY POLICY 


(Publication No. 11,085) 


Donald Raymond Farmer, Ph.D. 
University of Minnesota, 1954 


An analysis of the theory and practice of Soviet 
nationality policy reveals a remarkable adaptation of 
Marxian theory to the political realities of the multi- 
national “Russian” setting. 

One of the salient facts about the Russian Empire 
was its multinational character. This multinational 
character resulted from the gradual consolidation of 
the Russian Empire around a Great Russian core. 
The Russian Empire in the mid-nineteenth century 
under the influence of Great Russian chauvinism em- 
barked upon a program of russification of the non- 
Russian nations of the Empire. Russification stimu- 
lated the development of cultural and national 
liberation movements among the more self-conscious 
of the non-Russians. The struggle between these two 
forces constituted the nationality question which dis- 
turbed the Russian Empire during the last few dec- 
ades of its existence. 

Bolshevist nationality policy, which has been 
highly opportunistic, can be divided into periods on 
the basis of shifts of power either within the U.S.S.R. 
or in relation to outside forces. The first phase of 


the policy, which preceded the fall of the Tsarist 
regime, was characterized by emphasis upon the 
slogan calling for *self-determination of nations.” 
This explosive slogan was calculated to embarrass 
and undermine the Imperial government. Upon seiz- 
ing power and until the end of the period of civil war 
Bolshevist nationality policy was ruthlessly central- 
istic. Without abandoning the facade of local inde- 
pendence and autonomy the regions of “Russia” were 
conquered by the Bolshevik-dominated Muscovite 
center. During the period of the N.E.P., under the 
slogan “socialist in content, national in form,” wide- 
spread concessions were actually granted to the non- 
Russians in cultural matters in an attempt to “root” 
Communism among the local masses. These conces- 
sions led to a period of renaissance in the cultural 
life of many of the non-Russian nations. The phe- 
nomenon of nationality was greatly stimulated and in 
many cases was accompanied by a rising tide of na- 
tionalism which the Soviet authorities perceived as a 
threat to the very foundations of the multinational 
U.S.S.R. 

Since 1926 Soviet nationality policy has been de- 
cidedly more repressive in practice than was true of 
earlier periods. The years of the first and second 
five year plans were not only a time of offensive in 
economic matters but were also characterized by a 
Soviet offensive against the political and cultural 
leaders of the non-Russian nations. The nationality 
of the non-Russians was further undermined by the 
destruction through the collectivization of agriculture 
of the way of life of the national peasantries. The 
promulgation of the seemingly liberal 1936 constitu- 
tion of the U.S.S.R. was, at first, widely interpreted 
as a concession to the non-Russians. However, this 
move was followed by a new period of repression 
more severe than anything yet experienced in the 
U.S.S.R. During World War II the loyalty of large 
masses of Soviet citizens was given the first objec- 
tive test since the civil war. In spite of the unprom- 
ising alternative offered by German domination large 
numbers of the non-Russians did collaborate with the 
invaders. Many national groups fought against the 
Soviet regime and the German invaders alike. In 
retaliation and for alleged disloyalty the Soviet au- 
thorities caused whole nations to be uprooted and 
scattered. Since the war great numbers of non- 
Russians from the border regions have been deported, 
and their places have been filled by swarms of Soviet 
Russian colonists. 

This study also includes several topical analyses. 
The alleged national equality of rights in the U.S.S.R. 
is shown to be a myth, and Soviet federalism is ex- 
posed as a facade without content. Finally, demo- 
graphic trends as they pertain to ethnic groups in the 
U.S.S.R. are surveyed for a period of over fifty 
years, and present trends are assayed. 

720 pages. $9.00. Mic 55-74 
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PARLIAMENTARY CONTROL: QUESTION HOUR 
IN THE ENGLISH HOUSE OF COMMONS 


(Publication No. 11,127) 


Robert Winslow McCulloch, Ph.D. 
University of Michigan, 1934 


This is a history and critical analysis of question 
hour in the English House of Commons with some 
comparative material on questions and interpella- 
tions in the Chamber of Deputies of the Third Repub- 
lic (France) and the German Reichstag (before 
Hitler). 

The first two chapters are introductory — they 
deal with the functions of a legislative body and the 
importance of parliamentary control as a major func- 
tion. Chapters II through VII constitute a history of 
English question hour from its origin early in the 
eighteenth century through World War I. In Chap- 
ters VIII and [IX there is an analysis of those rules of 
procedure of the House of Commons governing ques- 
tions and adjournment motions — including some se- 
lected rulings of the Speaker of the House of Com- 
mons. Chapter X is a classification and analysis of 
extensive materials contained in the appendix — 
covering questions and adjournment motions in the 
English House of Commons and, for a more limited 
period, interpellations and questions in the French 
Chamber of Deputies and the German Reichstag. The 
relationship of the English civil servant to question 
hour is explored in Chapter XI. The material in this 
chapter is a summary of personal interviews in Lon- 
don in 1933 and 1934. Chapter XII contains a brief 
survey of legislative control in the United States. 

The final chapter is an evaluation of the English 
question hour. 


CONCLUSIONS 


In the English House of Commons the written- 
answer question is frequently used and is of consider- 
able importance for dealing with local and personal 
matters. It served a similar purpose in the Chamber 
of Deputies of the Third Republic but was little used 
in the German Reichstag from 1919 to 1933. The 
decision as to what matters are suitable for written 
answer remains in the hands of the individual Member 
of Parliament. Written answer is also provided for 
oral-answer questions which cannot be reached dur- 
ing the period allotted for questions. 

Question hour itself makes a major contribution 
to the practice of responsible parliamentary govern- 
ment. If Parliament is to provide criticism where 
criticism is due and is to serve as a medium for in- 
forming the public, question hour is vital. By con- 
trast to this important role of the question for oral 
answer in England, it was little used in the Chamber 
of Deputies of the Third Republic and was absent 
from the practice of the German Reichstag after 1919. 

In England the adjournment motion (“for the pur- 
pose of discussing a definite matter of urgent public 
importance”) has almost disappeared as a device for 
instituting a debate. The interpellation (it may be 
considered roughly equivalent to the motion to 


adjourn as it is used in the English House of Com- 
mons for commencing debate) was an essential in- 
gredient in French parliamentary government from 
1871 to 1940 but never became important in the Ger- 
man Reichstag. In the House of Commons limited 
opportunity still remains to raise matters for debate 
on the adjournment for vacations. Brief discussions 
take place on the adjournment at night, although this 
opportunity does not arise at times of heavy pressure 
on the House of Commons. It is of significance that 
matters raised at question hour may be developed 
further on the various forms of adjournment motions 
which are used for opening debate. 

Question hour itself has for many years been the 
chief instrument by which Parliament has kept Gov- 
ernment and civil service in line with the public in- 
terest as it has found representation in the House of 
Commons. This is the genius of question hour. One 
may see in the press conference in the United States 
an institution which serves a similar purpose. It is 
through question hour that information becomes 
available about the far-flung operations of modern 
English government. 296 pages. $3.70. Mic 55-75 


CHANGING POLITICAL THOUGHT IN THE 
AMERICAN DRAMA, 1919-1951 


(Publication No. 11,105) 


Eldon Leon Modisette, Ph.D. 
University of Minnesota, 1954 


In the three decades following the First World 
War six American dramatists — Eugene O’Neill, 
Maxwell Anderson, John Howard Lawson, Elmer Rice, 
Robert Sherwood, and Clifford Odets — gave consid- 
erable attention to the political problems of property, 
individual obligation, the obligation of the state, and 
war and violence. 

They condemned the pursuit of wealth which sub- 
ordinated all other values to itself, although agreeing 
that it was a cardinal trait of American society. 

This society was also marked by extreme inequali- 
ties of wealth to the detriment of rich and poor alike. 
Poverty stifled the personality development of the 
poor while the rich became effete and aimless. Thus 
found the cause of property maldistribution in the 
capitalistic economy in which property owners 
achieved a position of dominance which permitted the 
exploitation of workers. Property ruled the entire 
society through its control of education, unions, the 
economy, and the state itself. Writers differed as to 
the remedy. Rice believed in reform through state 
action. Anderson preferred the economic status quo 
to an extension of the power of the state. Lawson 
and Odets looked forward to revolution as the only 
means of obtaining justice. 

These dramatists found that the state ruled in the 
interests of property owners, but the fact did not 
meet with approval, for the state ought, they thought, 
to govern in the interests of all. It should provide 
fair trials, guarantee the freedoms of speech and 
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assembly, and avoid using arbitrary violence against 
its own citizens. Rice asked that the state undertake 
various welfare activities, but Anderson dissented 
from this view. Anderson placed a further obligation 
on the inherently corrupt state: to make way for the 
incorruptible strong man when he appears on the po- 
litical scene. 

Under the challenge of Fascism, the theory of 
state obligation underwent revision. Earlier the 
stress had been on the shortcomings of the demo- 
cratic state. By 1938 these playwrights typically 
showed liberal democracy at its best. 

In accord with the belief that the state was chiefly 
interested in protecting property, was the belief that 
the state does not deserve obedience. In the 1920’s 
and early 1930’s, it was generally maintained that the 
obligation to conscience was a higher obligation than 
obedience to the state. Similarly, Lawson and Odets 
asserted that the working class and the labor union 
had claims on the individual which took precedence 
over those of the state. 

With the approach of World War II these play- 
wrights increasingly insisted that freedom and de- 
mocracy were values to be preserved, even at the 


cost of war if the threat to them was of foreign origin. 


Generally, if the threat were domestic in origin, 
compromise or peaceful reform was in order. 

Before 1938 war was typically considered to be an 
aberration. Its causes lay in capitalistic economics, 
greed or ambition on the part of state officials, or in 
the “disease” of chauvinism. Accordingly, war was 
shown to be ugly or ludicrous. 

Lawson and Odets held a similar view of capital- 
ist violence. It was motivated by greed, and because 
the capitalist already possessed more than his right- 
ful share, it was considered immoral. Revolutionary 
violence, on the other hand, was a method of obtain- 
ing justice. In Lawson’s plays it is shown to be in- 
evitable, beautiful, and creative. 

By about 1938 a theory of the just war was applied 
to international relations. Wars fought for national 
independence, democracy, peace, international law, 
home, the destruction of Fascism, or the *new world” 
were held to be just wars, and World War II was 
placed in this category. Moreover, such wars were 
considered glorious and those who participated in 
them were true heroes. 

236 pages. $2.95. MicA 55-566 


THE POLITICAL PHILOSOPHY OF 
JEREMY BENTHAM 


(Publication No. 11,008) 
Warren Roberts, Jr., Ph.D. 
Princeton University, 1950 


Bentham’s political philosophy is characterized 


by his effort to make a science of the study of politics. 


To this end he emphasizes the importance of experi- 

mentation, quantitative measurement, linguistic clar- 

ity, and the degree of probability of the validity of 
one’s conclusions. ... The sole test of political 


action is considered to be the doctrine of utility, 
which in turn is based upon an analysis of human na- 
ture. According to the resulting “scientific utilitar- 
ianism,” it is the function of government to create 
the conditions under which men will be most apt to 
will to do what they ought todo. This “logic of the 
will” is notable for its wholeness — that is, its ap- 
proach in terms of the community as a whole — and 
for its faith in intelligence as a means both of deter- 
mining the ends pursued and of influencing the will to 
pursue them.... Viewed differently, the ends of 
political action are to be achieved through law re- 
form and education. In terms of form, law reform 
means codification of all law in one comprehensive 
code, each section of which is to be accompanied by 
a rationale indicating its justification. In terms of 
content, this code is to embody (in part) the “identity 
of interests” principle — that is, the governors are 
to be made responsible to the governed. To this end 
a single house legislature is made the supreme organ 
of government, and this legislature in turn is made 
responsible to the people through a system of direct 
representation. In addition, all government actions 
are to be recorded and the records to be given maxi- 
mum publicity, thus assuring an informed public 
opinion; a comprehensive civil service system is to 
be developed; administrative organs are to be headed 
by single individuals; and government bodies are to 
operate within prescribed rules of procedure. Such 
a concept of responsibility presupposes a faith in the 
ability of the people to govern themselves; indeed, 
Bentham is the first of the great English political 
philosophers to develop a concept of “popular sover- 
eignity.” ... He also perceives that the chief func- 
tion of government is to secure liberty for individuals 
under law. Although he regards liberty in community 
as basic, unfortunately he fails to grasp the signifi- 
cance of groups within a community. His conception 
of liberty is implemented by a comprehensive pro- 
gram of social welfare which includes measures for 
public health, education, care of the indigent, trans- 
portation, communications, amusements, and the re- 
form of prisons and delinquency conditions generally. 
Although he advocates a large measure of laissez- 
faire in political economy, he clearly indicates that 
laissez-faire is but a means; utility is the end, and 
if utility demands inroads into laissez-faire, such 
inroads are justified. Not only is liberty made pos- 
sible (in part) by government; it is also freedom 
against governmental or other interference in mat- 
ters of religion, speech, press, assembly, and per- 
sonal security — all of which must be secured by law. 
Finally, although liberty requires equality before the 
law, Bentham’s conception of class seems to prevent 
him from advocating complete equality of opportunity. 
Such in barest outline is the essence of Bentham’s 
political philosophy. 
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JAPANESE SOCIAL DEMOCRACY: AN ANALYSIS 
OF THE BACKGROUND, LEADERSHIP, AND 
ORGANIZED SUPPORT OF THE SOCIAL 
DEMOCRATIC MOVEMENT IN PREWAR JAPAN 


(Publication No. 11,212)* 


George Oakley Totten, III, Ph.D. 
Yale University, 1954 


This study has attempted to define the character- 
istics of the social democratic party movement in 
prewar Japan through an analysis of its leadership 
and organized support. First, however, an examina- 
tion of the historical background of the movement was 
necessary. This revealed that its early leaders 
first became active in the 1890’s but that it did not 
develop into a mass movement until the early 1920’s. 
A further probe of environmental conditions molding 
this mass support pointed out that certain political, 
economic, and social factors both retarded the devel- 
opment of stable labor and agrarian organizations 
and promoted radical tendencies. 

From the impersonal background factors the 
study proceeded to the more human characteristics 
of the movement’s leaders. It was discovered that 
three dominant leadership cliques maintained their 
identity throughout the movement’s many upheavals 
(and have survived to the present). A personnel 
breakdown showed that the most ideologically con- 
sistent of these cliques was largely composed of for- 
mer laborers. The one which most drastically 
changed its political position was formed almost en- 
tirely of former university students. And the faction 
most notable for its radicalism, though heterogeneous 
in background, was disproportionately weighted with 
academic theoreticians. The findings further suggest 
how the composition of these cliques may have influ- 
enced their ideology and political roles. 

Once the leadership cliques had been clearly iden- 
tified, providing lines of continuity through the profu- 
sion of party reorganizations, the study proceeded to 
a detailed examination of the electoral support af- 
forded the various social democratic factions. A ge- 
ographical breakdown of votes revealed that the in- 
dustrial centers were the citadels of social democratic 
strength. An analysis of labor union affiliation with 
particular leadership factions disclosed a certain 
correlation between types of workers and the direc- 
tion and reliability of their support, such as steady, 
conservative support given by better-paid seamen’s 
unions. It was also discovered that agrarian support, 
although much less reliable, was at times larger than 
labor support. In 1928 organized tenant farmers 
gave significant support to the most leftist faction, 
whereas in 1937 the agricultural areas gave the larg- 
est unorganized support to the rightwing. In spite of 
the energy of a few women leaders, the comparatively 
large number of working women in Japan could con- 
tribute little to the movement. The minority group of 
former social outcasts, however, gave persistent 
leftist support, whereas the national minority of Ko- 
rean workers was almost completely politically im- 
potent. 

The conclusions concerning the composition of the 


movement’s leadership and organized support made 
clear that the movement was Japanese in the sense 
that it reflected Japanese conditions in being faction- 
alized, instable, and authoritarian, but was simultane- 
ously a segment of a world phenomenon in that it 
exhibited the mass, class, and evolutionary charac- 
teristics universal to social democratic movements. 


*Positive copies of this dissertation may be 
obtained from Yale University Library. 
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THE ESTABLISHMENT OF FOREIGN RELATIONS 
BY THE GERMAN FEDERAL REPUBLIC 


(Publication No. 10,844) 


Eliot S. Berkley, Ph.D. 
Princeton University, 1952 


Following the ending of hostilities and the uncon- 
ditional surrender of Germany in 1945, the control of 
foreign relations of the German state passed into the 
hands of four Occupying Powers, each of the four, for 
the most part, determining these relations for its 
own zone of occupation. Gradually, as the three 
western zones were brought together to form one 
unit, these powers were likewise unified and held 
jointly by France, the United States and the United 
Kingdom by the time of the foundation of the German 
Federal Republic in September, 1949. 

The power to control foreign relations remained 
in the hands of the Allied High Commission, repre- 
senting the three Western Powers, in the early days 
of the Federal Republic, but gradually certain powers 
were transferred to the German Government. At the 
same time, with the consent of the High Commission, 
Germany was being admitted to an ever-increasing 
number of international organizations and was ex- 
panding its economic contacts with foreign countries. 
The Germans proceeded also to establish the basic 
organization for a future foreign office which would 
assume the direction of foreign relations whenever 
the Allies would grant them that authority. The Fed- 
eral Government, in the meanwhile, had proceeded to 
take an increasing part in the formulation of its own 
foreign policy even though it did not as yet have con- 
trol of the machinery for conducting foreign relations. 

With the revision of the Occupation Statute in 
March, 1901, this process moved far towards com- 
pletion. A foreign office was established, headed by 
a foreign minister (the Chancellor) and a state sec- 
retary for foreign affairs. The Federal Republic 
began to send abroad ambassadors and ministers; its 
consular missions commenced issuing passports to 
German nationals and to control the entrance into 
Germany of foreign nationals (other than those who 
were part of the occupation); it was taking part in 
international organizations on a fully equal basis 
with other countries; and it was negotiating its own 
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foreign agreements and treaties. But ultimate con- 
trol still remained in the hands of the high Commis- 
sioners through their emergency powers which 
granted to them the final decision on any matter they 
considered vital to the purposes of the occupation. 
Germany’s emergence as an important factor in 
the relationships among the European powers and in 
the struggle between the Soviet bloc and the Western 
Powers should be of vital concern to those interested 
in the course of events not along in central Europe 
but in the balance between East and West. The Ger- 
man Federal Republic has become, in great part 
through the skill of its lenders both in the govern- 
ment coalition and in the opposition, a power which 
can make a significant contribution to the stability of 
Europe and to the strength of the Western Powers. 
The course pursued and that yet to be followed is 
not a simple one. There continue to be conflicts of 
interest that have made difficult the reasoned settle- 
ment of dispute between Germany and the Western 
Powers and among the four countries. While the 
process was simpler before the Germans began to 
play a determining role, it is only through the willing 
cooperation of the Germans with the other three na- 
tions that satisfactory and lasting results can be ob- 
tained. In areas where there has been resistance by 
the German government to the policies pursued by the 
Western Powers, progress has been slow. This ne- 
gotiating with the Germans has been part of the proc- 
ess of their increasing control over foreign affairs 
as one element in the regaining of their sovereignty. 
For the future there remain still many unsolved 
problems, in the area of the relationships of Germany 
with the other countries of the world, and the major 
quasi-foreign relations problem of the unification of 
Germany. All of them are bound together in the de- 
veloping relationship between the Federal Republic 
and the three Occupying Powers, and the agreements 
being negotiated to determine that relationship. But 
over all, they are part of the world-wide struggle in 
which the territory and the government of the Federal 
Republic continue to play an increasingly important 
role. 581 pages. $7.27. MicA 55-568 
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ENFORCING GOVERNMENT REGULATIONS: 
THE EXPERIENCE OF THE OFFICE 
OF PRICE ADMINISTRATION 


(Publication No. 10,845) 


Marver Hillel Bernstein, Ph.D. 
Princeton University, 1948 


The regulation of prices and residential rents and 
the administration of rationing programs by the Of- 
fice of Price Administration constituted the most 
complex and comprehensive regulatory program 


administered by a single Federal agency in the United 
States. The enforceability of OPA’s regulations was 
conditioned by a number of unfavorable factors. 

Since all Americans were affected by its controls, 
vigorous educational campaigns were required to win 
their support and voluntary compliance. Other Fed- 
eral agencies did not sufficiently coordinate their 
regulatory programs with the activities of OPA. 
Regulations usually were not written in a manner 
conducive to their intelligibility and understandability. 
The freeze and formula types of price control were 
not wholly enforceable given the limitations of staff 
and funds. Wartime prosperity provided incentives 

to consumers and producers to violate. The persist- 
ent controversy within OPA as to the organizational 
responsibilities for compliance as opposed to en- 
forcement activities weakened the ability of OPA to 
mobilize its resources to achieve maximum compli- 
ance. 

The magnitude of the task of enforcing OPA regu- 
lations placed a tremendous burden on the adminis- 
trative staffs and enforcement officials. Unfortunately, 
in 1942 the agency devoted little attention to enforce- 
ment problems because it was absorbed with the de- 
velopment of regulations. Consumers were confidently 
expected to use the treble damage suit to enforce 
retail price and rent regulations, while the agency 
anticipated that its staff would use the licensing sanc- 
tion to punish and prevent violations by producers, 
manufacturers, wholesalers, and jobbers. Neither 
the consumer’s treble damage suit nor the license 
suspension suit were developed as effective sanctions. 

The responsibility for compliance was assigned to 
the enforcement officials in October 1942, but it was 
gradually reassumed by the price, rationing, rent, 
and information staffs. “Compliance” included edu- 
cational activities and trade relations designed to 
stimulate the voluntary compliance of persons sub- 
ject to regulations. “Enforcement” included the in- 
vestigation of violations and the imposition of sanc- 
tions against violators. Although compliance 
committees were established in several offices to 
coordinate compliance and enforcement activities, 
OPA never developed adequate agency-wide support 
for enforcement activities. 

The organization of enforcement activities evolved 
from a highly centralized to a decentralized operation. 
The Enforcement Department gradually developed 
sound operating policies, but it did not have adequate 
managerial capacity to put those policies into opera- 
tion. Enforcement attorneys and investigators were 
integrated into a single staff in all offices so that the 
attorneys would be able to direct investigative activi- 
ties. The major obstacle to the successful manage- 
ment of enforcement activities by attorneys was their 
tendency to become preoccupied with particular cases 
and to neglect the administration of the enforcement 
program, 

OPA had broad statutory authority to investigate 
violations of price, rationing, and rent regulations. 
The number of investigators varied from 2,000 to 
3,600 in the period 1942-1947. Although a general 
pattern of investigation prevailed in district offices, 
the variations among offices were significant. The 
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principal defect was the lack of systematic supervi- 
sion of investigators. Where competent supervisory 
investigators were appointed to serve as links be- 
tween attorneys and investigators, investigators 
worked more efficiently and speedily. 

The number of enforcement attorneys varied from 
300 to 850 in the period 1942-1947. A variety of 
sanctions were available to enforce OPA regulations. 
For violations of price and rent regulations, OPA 
resorted to civil suits for treble damages, injunc- 
tions, and criminal prosecutions. The license sus- 
pension suit was available for price violations only, 
and injunction suits, criminal prosecutions, and ad- 
ministrative suspension order proceedings were 
used for rationing violations. In 1944 the modifica- 
tion of the treble damage provision of the Emergency 
Price Control Act gave OPA a sanction akin to a 
small fines statute. Enforcement attorneys never 
developed the license suspension suit into a signifi- 
cant sanction. 

The number of criminal prosecutions was limited 
by the necessity for referring such cases to the 
United States Attorneys. OPA was unable to develop 
a workable agreement with the Department of Justice 
for the disposition of OPA criminal cases until 1943. 
Several United States Attorneys were unsympathetic 
to OPA regulations and prosecuted only a limited 
number of OPA cases. Generally they did not appoint 
OPA attorneys as special assistants to assist in the 
preparation and trial of particular criminal cases. 

The enforcement agencies of the Department of 
the Treasury cooperated with OPA in investigating 
criminal violations of OPA regulations. However, 
with the exception of the withholding of meat subsi- 
dies from violators of OPA meat regulations by the 
Defense Supplies Corporation, other Federal agencies 
did not use their power to grant or withhold certain 
economic privileges to augment the enforcement of 
price, rent, and rationing regulations. 

Although OPA was unsuccessful in persuading 
associations of state and local officials to urge the 
incorporation of OPA regulations into state statutes 
and municipal ordinances, a few cities and states 
adopted OPA regulations and imposed small fines 
against petty violators. Many state and municipal 
officials believed that the adoption of OPA regulations 
by states and cities was illegal, but the majority of 
relevant decisions of state courts upheld its legality. 

The suspension order was OPA’s most highly de- 
veloped sanction. Beginning in 1943, the administra- 
tive hearing was modified to isolate the hearing com- 
missioner, who served as a “judge,” from the 
investigators and enforcement attorneys who “prose- 
cuted” the cases. The precise internal separation of 
prosecution and adjudication, however, did not silence 
the critics of the suspension order proceeding. The 
proceeding was patterned after a judicial proceeding 
in an effort to meet charges of unfairness, but OPA 
succeeded only in lengthening the period of time re- 
quired for the completion of hearings. 

After several false starts, OPA developed price 
panels in the Wartime Price and Rationing Boards to 
stimulate public support for price control and to 
bring the administration of regulations closer to the 


people. Volunteers were recruited to make surveys 
of retail stores to check the compliance of merchants 
with price regulations. Although the theory of com- 
munity participation was sound, OPA did not trans- 
late the policy into a workable program. It was un- 
able to train volunteers to do the tasks assigned to 
them, and it failed to give price panels adequate 
managerial support. 457 pages. $5.71. MicA 55-569 


WAGE STABILIZATION IN REGION 8: 
A CASE STUDY 


(Publication No. 11,115) 


Ira Polley, Ph.D. 
University of Minnesota, 1954 
Adviser: Lloyd M. Short 

This is a study of the administration of the na- 
tional wage stabilization program in Minnesota, South 
Dakota, North Dakota, Montana, and Douglas County, 
Wisconsin in the period 1951-1953. There is a dis- 
cussion of the following topics: development of legis- 
lative policy and inauguration of controls, organiza- 
tion of the regional office and board, tripartite 
administration, relationships with the national office 
and other government agencies, regional action and 
decisions with respect to the regulations and resolu- 
tions that provided a basis for compensation adjust- 
ments, the enforcement and informational programs, 
and some effects of wage stabilization. 

The principal sources utilized in writing this dis- 
sertation include regulations, resolutions, field in- 
structions, interpretations, memoranda, minutes, 
press releases, and reports issued by the national 
Board; regional analyses of petitions, decisional let- 
ters, minutes, and personal files of the regional 
chairman; Congressional hearings and reports and 
other government documents; and articles in profes- 
sional journals. 

The leading conclusions may be noted. First, the 
delay in imposing general price and wage controls 
adversely affected the public interest. Wage rates, 
as well as prices, increased substantially but in an 
uneven manner in the seven months following the in- 
vasion of South Korea and preceding the freeze. Wage 
adjustments that occurred in the period prior to con- 
trols influenced the development of stabilization poli- 
cies and the administration of the program. 

Second, decentralization of the wage stabilization 
program contributed to its successful administration. 
Cases generally were processed in an expeditious 
manner, and labor and management groups found con- 
trols more acceptable because they had easier access 
to responsible administrators. More time could have 
been devoted to informational activities in an effort to 
promote wider public understanding of wage controls. 

Third, the tripartite organization contributed to 
successful operations by promoting acceptance of the 
program and by providing specialized information 
which enabled the agency to process cases in a more 
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intelligent manner and to reach better decisions. One 
of the most important disadvantages of tripartitism 
was illustrated by the withdrawal of the industry 
members in the closing weeks of the program. 

Fourth, the most serious shortcoming in the re- 
lationship between the regional and national offices 
was the failure, for a considerable period of time, to 
keep each one currently aware of the other’s think- 
ing insofar as decision-making was concerned. 

Fifth, it was not efficient or administratively 
sound to continue to use the Wage and Hour Division 
for public contact functions and investigational pur- 
poses after the regional office was established. 
There was an undesirable division of authority and 
responsibility. 

Sixth, although most of the regulations were con- 
sidered thoroughly workable, three regulations or 
their application were subject to criticism. Many 
regional officials believed that employers should not 
have been authorized on a self-administering basis 
to grant the liberal allowances for longevity and 


merit increases permitted by Regulation 5. The ab- 
sence of even a reporting obligation added materially 
to enforcement difficulties. Most regional board 
members questioned also the wisdom of the tandem 
regulation. The interplant inequity regulation gener- 
ally was considered as having been based on sound 
policy considerations, but many observers suspected 
that the instructions governing its administration re- 
quired changes to restrict its application. 

Finally, it is concluded that wage stabilization 
served the public interest. Wage controls assisted 
price controls, and together they helped to produce a 
psychological environment that played an important 
role in restraining inflation. Wage stabilization also 
had a tendency to reduce competitive bidding for 
manpower and contributed to the maintenance of a 
considerable degree of order in wage relationships 
by introducing restraints on the most strategically 
situated employers and employees. 

560 pages. $7.00. MicA 55-570 
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PSYCHOLOGY, GENERAL 


THE PSYCHOLOGY OF CONCEPTS 
(Publication No. 10,819) 


Joe Kennedy Adams, Ph.D. 
Princeton University, 1949 


An attempt is made to extend concepts developed 
in logic and semantics to the field of pragmatics 
(that part of semiotic which deals with signs and 
their users), so that the extended terminology will be 
adequate for a general psychology of concepts, in- 
cluding concept formation. For this purpose several 
definitions are introduced. A concept is the set of all 
intra-organic counterparts of a set of sufficient 
and/or necessary conditions which, in terms of the 
perceptual experience of the organism, determine 
membership and/or non-membership in a certain 
class. The intension of a concept (abbreviated 
“c-intension”) is the set of conditions themselves; 
the c-extension is the class of objects (abstract or 
concrete) which have been and still would be under 
similar perceptual conditions classified by the organ- 
ism as members. A c-denotatum is a member of the 
c-extension. The c-comprehension is the c-extension 
plus conceivable but non-existant objects which the 
organism has indicated (and still would indicate under 
similar perceptual conditions) would be c-denotata if 
they existed. The expressor of a concept is an ex- 
pression applied by the organism to a c-denotatum. 
All terms defined to apply to concepts are defined 
analogously for expressors, thus establishing a prag- 
matical link between the writings of Carnap and other 




















semanticists and the psychology of concepts. Two ex- 
pressors are c-intensionally equivalent to the extent 
that they have similar intensions; “c-extensional 
equivalence” is defined analogously. A formulated 
c-intension is a set of sentences intended to describe 
the c-intension; a formulated c-intension of a con- 
cept C is c-intensionally adequate with respect toa 
given interpreter! to the extent that I’s interpretation 
is c-intensionally equivalent withC. “C-extensional 
adequacy” is defined analogously. Several other 
terms are defined. 

The theoretical development is followed by brief 
methodological considerations, pointing out what 
seem to the author to be fruitful approaches to the 
study of concepts. 

The third part of the investigation represents an 
application of a small part of the previous discussion; 
the author attempted to investigate concepts of truth 
held by graduate students in philosophy and in psy- 
chology. The subjects classified 71 statements, in- 
cluding metaphysical, politico-economic, mathemat- 
ical, and logical statements as well as several 
containing the words “truth, falsity, true, false,” into 
the following categories: “True,” “False,” “True or 
false but I don’t know which,” “Neither true nor 
false,” and *“Can’t decide to which of the first four 
categories the statement belongs.” After the subject 
had completed sorting, he was asked to indicate 
briefly what he meant by “true.” During the third 
and fourth sorting sessions the author provided each 
subject with a definition of “true” which he was 
asked to use. It was found that the formulated c- 
intensions of the subjects were grossly inadequate 
because they failed to lay down rules for vague or 














The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress 


card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





PSYCHOLOGY 451 





ambiguous statements. C-extensional equivalence 
scores increased, on the whole, in every subject 
category except one containing two logical state- 
ments, one a statement of modus ponens and the 
other a statement of the transitivity of “always fol- 
lowed by,” these statements being called “true” 
unanimously. It was found that three rather vague 
statements discriminated nicely between the philoso- 
phy graduate students and the psychology graduate 
students; these statements were “No event occurs 
unless a corresponding physical event occurs,” 
“Truth is the same as scientific truth,” and *Truth 
is that which might be observed under ideal condi- 
tions.” The conclusion is drawn that these state- 
ments do indicate some kind of fundamental diver- 
gences in metaphysical and epistomological attitudes 
which might be further investigated. Implications of 
the findings are discussed briefly in relation to the 
frequently heard assertion that many conflicts would 
disappear with reorientation toward language and/or 
epistomology. A suggestion for the methodology of 
scientific research is made. 

122 pages. $1.53. MicA 55-571 


PSYCHOLOGICAL ASPECTS OF 
SOCIO-ECONOMIC STRATIFICATION: 
AN ENQUIRY INTO THE NATURE OF CLASS 


(Publication No. 10,865) 


Richard Truman Centers, Ph.D. 
Princeton University, 1947 


This study was designed to test some of the im- 
plications of a theory of social classes which views 
them as economic interest groups characterized by 
the possession of common attitudes and beliefs with 
respect to basic political and economic institutions 
and possessed of a consciousness of membership in 
distinct class groupings. 

Data were collected by means of personal inter- 
views with each of 1100 adult white males who con- 
stituted a representative sample of the adult white 
male population of the United States. A standardized 
interview schedule, designed and pretested by the 
writer, was employed by each of the several trained 
and experienced field workers who participated in the 
actual collection of data. 

The material was analyzed in the attempt to an- 
swer the following questions: (1) What is the actual 
class structure of the U.S.A. at the present time, i.e., 
what are the various social classes with which people 
identify themselves? (2) What are some of the bases 
or criteria of class distinctions among themselves? 
(3) How do various occupational groups of the popula- 
tion subjectively divide themselves along class lines? 
(4) Who are the members of the several social 
classes, i.e., what occupational strata of the popula- 
tion are characteristically assigned to much class? 
(5) Do separate socio-economic strata of the popula- 
tion differ in their attitudes toward political and 
economic institutions and practices? (6) Do social 


classes differ in attitude and behavior in directions 
consonant with the interest group theory of classes ? 
(7) What are some of the other psychological charac- 
teristics of social classes, i.e., what are the differ- 
ences that can be discovered between classes with 
respect to general cultural attitudes and beliefs, 
prejudices with regard to racial and ethnic minori- 
ties, satisfactions and frustrations, values and 
desires? (8) Is occupational placement the major 
determinant of social class alignment, attutide and 
political behavior, or are other variables of compara- 
ble importance? (9) Of what significance are such 
other variables as education, age, residence, etc., as 
determinants of class identification and politico- 
economic orientation when considered in isolation 
from the influence of socio-economic stratification ? 

The answers to the above questions were stated 
in statistical and correlational terms, and in general 
were found to be quite consonant with the trends to be 
expected on the basis of an interest group theory of 
social class structure. People of the United States 
not only are differentially class conscious, but tend 
to have attitudes toward political and economic insti- 
tutions and practices that also differ. Definite and 
distinctive criteria of membership in social classes 
are in use and people define the classes with which 
they are identified in distinctive patterns of occupa- 
tional composition. The most important single deter- 
minant of class consciousness and politico-economic 
orientation was shown to be occupational placement, 
but other socio-economic variables such as amount 
of power over others and apparent wealth - or stand- 
ard of living — were also discovered to be important, 
so that a conclusion that it is the combined effect of 
these three variables that determines class conscious- 
ness and attitude seems reasonable in the light of the 
present available facts. 

255 pages. $3.19. MicA 55-572 


A STUDY OF THE EFFECTIVENESS OF 
THE STOUT AND LANGDON CRITERIA 
OF WELL-ADJUSTMENT 


(Publication No. 10,733) 


William Gerald Coggan, Ph.D. 
Florida State University, 1955 


Adviser: Ralph L. Witherspoon 


The purpose of this study was to ascertain how 
indicative of a well-adjusted child are criteria de- 
veloped by Stout and Langdon when applied by teach- 
ers to 66 boys and 49 girls from the intermediate 
grades of the public schools of Tallahassee, Florida. 
The criteria were eight statements based on child- 
ren’s behavior. 

The null hypotheses of this study were: 

1. The Stout and Langdon criteria when used by 
teachers do not possess any particular powers which 
enable them to differentiate well-adjusted, average- 
adjusted, and non-well-adjusted children from each 
other. 
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2. Girls will not be better adjusted than boys as 
measured by the personality inventories used in this 
study namely: The California Test of Personality, 
Mental Health Analysis, and the Tendler Emotional 
Insight Test. 

The subjects were three groups of children chosen 
as well-adjusted, average-adjusted, and non-well- 
adjusted on the basis of the Stout and Langdon crite- 
ria by their teachers. All three groups of children 
were given the three inventories. The results were 
submitted to a statistical analysis which consisted of 
a simple analysis of variance and t-tests. Biserial 
correlation coefficients were computed between the 
well-adjusted and non-well-adjusted children and the 
scores they made on the personality inventories. The 
data were then analyzed according to sex. The 
scores made by each child on the California Test of 
Personality and Mental Health Analysis were con- 
verted into a Z score and a mean Z score for each 
test was obtained. The relationship betweenthe mean 
Z scores and the Teachers’ ratings of the children’s 
adjustment was computed by means of Chi-Square. 

The personality inventories all revealed similar 
results in that the mean differences between the well- 
adjusted and average-adjusted groups of children 
were not significant while the mean differences be- 
tween the well-adjusted and the non-well-adjusted 
and average-adjusted and the non-well-adjusted 
groups were significant. 

The Biserial correlation coefficients between the 
well-adjusted and the non-well-adjusted children and 
their test scores were significant, showing a positive 
relationship between degree of adjustment and per- 
sonality test scores. 

When the sex differences were tabulated, it was 
found that the mean scores of the girls, both well- 
adjusted and the non-well-adjusted, were higher than 
the mean scores of the corresponding boys’ groups, 
on all of the personality inventories. 

The Chi-Square test was significant beyond the 
-01 level of confidence revealing a relationship be- 
tween the mean Z scores of the California Test of 
Personality and Mental Health Analysis and the rat- 
ings of adjustment of the children based on the Stout 
and Langdon criteria. 

The results of this study indicate: 

1. The Stout and Langdon criteria can differen- 
tiate between well-adjusted and non-well-adjusted 
children, average-adjusted and non-well-adjusted 
children, but not between well-adjusted and average- 
adjusted children. 

2. There is a positive relationship between the 
adjustment of the children as judged by the Stout and 
Langdon criteria and their scores on the personality 
inventories. 

3. Girls are better adjusted than boys as meas- 
ured by mean scores on the personality inventories 
used, 

In view of the results of this study both hypothe- 
ses were rejected. 72 pages. $1.00. MicA 55-573 


INTERCOLLEGE COMPARISONS OF STUDENT 
SATISFACTION WITH COLLEGE LIFE 


(Publication No. 11,086) 


Francis Clifford Gamelin, Ph.D. 
University of Minnesota, 1953 


Adviser: Donald G. Paterson 


This study was undertaken to explore intercollege 
differences and to establish norms on the nine rating 
scales in Roy’s College Satisfaction Index, adminis- 
tered in May 1951 to 1390 men and 1617 women 
freshman English students in eleven Minnesota lib- 
eral arts colleges. The scales assess student satis- 
faction with I Curriculum, II Instructors, II] Campus 
Social Life, IV Professional Counseling, V Faculty 
Advising, VI Cultural Opportunities, VII Health Serv- 
ice, VIII Living Quarters, and [IX College in General. 
Each scale, consisting of three seven-step items, 
yields a score of 3 to 21. 

College, sex, and other group means were com- 
pared with critical ratios; group variances with 
F-ratios. Where variances were not homogeneous, 
the Cochran-Cox modification of the criterion CR was 
determined. The one per cent level was used as the 
criterion of statistical significance in comparing 
means, the two per cent level in comparing variances. 
A criterion of practical importance, consisting of a 
difference of one scale point, was used to further test 
mean differences. In constructing norms, a differ- 
ence of one scale point was sought at the mean, plus 
one sigma, or minus one sigma to justify separate 
normative treatment for groups. 

As is typical in satisfaction studies, scores ac- 
cumulated at the high or satisfied end of the scales. 
Group means generally fell in the level of Mild Satis- 
faction (13.5-16.5 points). Sigmas averaged about 
3.0 points. Individual differences were so extensive 
as to cover the gamut of scores on all scales 
except II. 

Sufficient intercollege differences to require 
more than a single set of norms were found on scales 
Ill through IX. On scale II, satisfaction with instruc- 
tors was uniformly high among the eleven colleges. 
On scale I, satisfaction with curriculum varied with 
the curriculum rather than by college. Students en- 
rolled in General curricula scored lowest and those 
in Science and Social Welfare curricula highest. 

Men in Business and Law-Literary curricula scored 
in between. 

Only at one college did a large proportion of 
freshmen obtain professional counseling. Conse- 
quently, norms for scale IV were based on a rela- 
tively restricted sample. On scale VIII, separate 
norms on satisfaction with living quarters were nec- 
essary for students living at home and those living in 
dormitories, because the former scored higher. 

No important relationships were found between 
satisfaction scores and age or paternal occupation. 
Sex differences, on the other hand, were found on all 
scales except II, but few of them were practically 
important. Women’s groups obtained higher means 
except on scales IV and VII. Place of residence was 
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related to scores on III and IX, men dormitory resi- 
dents indicating greater satisfaction with campus 
social life and college in general. On scale VII 
smaller freshman classes indicated greater satisfac- 
tion with their college health service. 

Norms on all scales were established on the basis 
of college, sex, or curricular groups including from 
153 to 3005 Minnesota liberal arts college freshmen. 
Roy’s College Satisfaction Index is therefore ready 
for meaningful use in research and counseling by col- 


lege personnel workers. 
161 pages. $2.01. MicA 55-574 


CERTAIN RELATIONS BETWEEN 
VERBALIZATION AND CONCEPT FORMATION: 
THE DESTRUCTION OF IDEAS BY WORDS 


(Publication No. 11,023) 


Bert David Schwartz, Ph.D. 
Princeton University, 1948 


This study is an experimental attack, using a new 
sorting test, on the procedures involved in concept 
formation. These experiments were designed to in- 
vestigate the importance of verbalization in concept 
formation. 

The subjects were fifty adults of at least normal 
intelligence. All were either college graduates or 
had I.Q.’s above 120. The results follow. 

(a) Most subjects, having demonstrated learning 
of a sorting concept in one situation, and having sub- 
sequently applied that same principle without error 
in a new situation, were still unable to verbalize the 
rules they were using. 

(b) These same subjects, having demonstrated 
the learning of an equivalent sorting concept in one 
situation, but having tried unsuccessfully to verbal- 
ize the concept, then showed a marked decrease in 
ability to apply that principle in a new situation. 

(c) Subjects who demonstrated success in verbal- 
izing the principle were, of course, always success- 
ful in applying it in a new situation. 

Our results lend strong support to the hypotheses 
under test: 

(a) It is possible and characteristic in human 
problem solving, with non-verbal material, to form 
and use sorting concepts without being able to verbal- 
ize them, and 

(b) A recently formed concept may be destroyed 
by the unsuccessful effort to verbalize it. 

From the results it appears clear that “logical” 
or “rational” concept may be formed without verbal- 
ization, and that concepts so formed may be de- 
stroyed by an unsuccessful attempt to put them into 
words. Our findings are consistent with the ordinary 
assumption that successful verbalization greatly fa- 
cilitates the future use of a concept. They provide a 
warning however that unsuccessful, contradictory, 
incomplete, or otherwise inadequate attempts at ver- 
balization may commit the person to non-adjustive 
behavior in a situation where a clear concept is re- 
quired. Spurious rules are developed from inadequate 


verbalization. These rules may be substituted for 
the unverbalized but efficiently functioning concept, 
and thus lead to maladaptive problem solving behav- 
ior. In other cases the incompatibility of the verbal- 
ization and the concept may result in their mutual 
negation, leaving no conceptual mode of approach 
open, and necessitating a completely new start in 
solving the problem. 

The acceptance of these inferences can carry 
wide implications for psychological theory and prac- 
tice. If incorrect verbalizations interfere with the 
use of otherwise well-functioning guides to conduct, 
then, by making verbalization the criterion of concept 
formation, as is commonly done in psychological, 
educational, and sociological investigations of all 
types, we may not only secure unreliable results, but 
may hinder the acquisition of useful verbal principles 
to serve as efficient, economical tools of thought. 

84 pages. $1.05. MicA 55-575 


SOME PERSONALITY AND SITUATIONAL 
CORRELATES OF EXPRESSIVE IMITATION 


(Publication No. 10,605) 


Howard Shevrin, Ph.D. 
Cornell University, 1954 


It was decided to investigate some personality 
and situational correlates of accuracy of social per- 
ception by the use of expressive imitation. Expres- 
sive imitation was defined as the reproduction by 
voice, gesture, facial expression, or posture, of 
those aspects of goal-directed acts of another which: 
are related to the psychological states underlying the 
acts, and reflect in particular the emotions and mo- 
tives composing these acts. Voice reproduction was 
used in our study. The stimuli employed were 20 
Chinese phrases varying in emotional content and 
spoken by a Chinese speaker. Chinese phrases were 
used in order to control for the effects of past ex- 
perience. 

A review of the theoretical and empirical litera- 
ture indicated that such thinkers as Tarde, McDougall, 
Freud, Schilder, and Mead considered expressive 
imitation to be related to accuracy of social percep- 
tion. 

A number of hypotheses were developed under 
three headings: 1) personality, 2) behavior space, 
3) situation. 


1. Personality 
It was predicted that accuracy of expressive 
imitation would be associated with flexibility, 
spontaneity, femininity, psychological interest, 
and a willingness to accord unconscious activi- 
ties a useful function in everyday life. 



































2. Behavior space 
It was predicted that the more receptive the 
subject was to emotional content of the stimuli 
the more accurate his imitations, and the 
greater his awareness of his accuracy (sensi- 
tivity). 
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It was predicted that women would be more 
emotionally receptive than men. 


3. Situation 
Situational variation was approximated by the 
use of instructions. 





It was predicted that a set of psychologically- 
oriented instructions would produce the highest 
average accuracy of expressive imitation, a 
set of neutral instructions would rank next, and 
a set of analytically-oriented instructions 
would rank last in average accuracy of expres- 
Sive imitation. 























The California Psychological Inventory and a 
questionnaire devised by the author to measure atti- 
tudes toward unconscious processes were the instru- 
ments used to collect data on personality. The sub- 
jects’ imitations were recorded in private sessions 
as were their reactions to the stimuli and their 
awareness of the quality of their reproductions. 

The results tended to confirm several of the above 
hypotheses. It was found that: 








PSYCHOLOGY, CLINICAL 


THE INFLUENCE OF GROUP INTERACTION 
ON NORMAL AND SCHIZOPHRENIC 
JUDGMENTS OF STIMULI MAGNITUDES 


(Publication No. 11,128) 


John J. Brockwell, Ph.D. 
Vanderbilt University, 1954 


Supervisor: George E. Copple 


The present study was designed for the purpose of 
subjecting to experimental techniques the widely held 
theory that schizophrenics are unable to participate 
in the process of social validation or to modify their 
judgments and opinions to conform to group norms or 
standards. Using a procedure derived from the work 
of Sherif, twenty-four schizophrenic patients had pre- 
sented to them first individually and immediately 
thereafter in groups of four, three types of stimuli: 
time intervals, a series of weights, and configura- 
tions of dots on cards. An identical procedure was 


followed with sixteen normal controls. Time inter- 
vals were indicated by a buzzer sounding for twenty- 
eight seconds during each of eight trials in both the 
individual and in the group situations. The weight 
stimuli consisted of eight identical round pint card- 
board containers each weighing twenty ounces. The 
number stimuli consisted of a series of eight white 

5 x 8 inch cards each containing thirty-eight dots ar- 
ranged in different orders. 

Since no subject knew the exact length of time the 
buzzer was sounded, the exact weight of each con- 
tainer, nor the number of dots on each card during a 
two-second exposure, each was instructed to judge, 
guess, or estimate as accurately as possible the 
magnitudes of the various stimuli. During the presen- 
tation of the stimuli in the individual situation, 
each subject recorded in secret his estimate of stim- 
ulus magnitudes. When the same stimuli were subse- 
quently presented to the group, each subject was re- 
quested to announce aloud to other members of the 
group his judgments of the magnitudes of the various 
stimuli. Subjects were requested to judge the time 
intervals in seconds, the weights in ounces, and the 
number of dots on each card. The object of the pro- 
cedure was to determine the influence of the an- 
nounced judgments of stimulus magnitudes upon the 
judgments of other members of the group. 

Upon completion of the first administration of all 
tests, the four members of each of three groups of 
schizophrenics, selected by chance from the six 
original groups, were administered daily 10 mg. of 
methedrine (methamphetamine hydrochloride) for a 
period of twenty-six days. The members of the other 
three groups received a similar looking placebo. 

At the end of twenty-six days, all subjects, both 
normal and schizophrenic, were again tested by the 
same procedure used in the first test administration. 

In every testing situation, the four normal groups 
showed a statistically significant greater agreement 
in judgment of stimulus values in the group situation 
than in the individual situation. This finding is in 


1. Flexibility, spontaneity, and psychological 
interest were positively related to accuracy 
of expressive imitation. 














. Emotional receptivity was positively related 
to accuracy of expressive imitation. 








3. Women were more emotionally receptive 
than men, 





Trends suggested by the data supported these hy- 
potheses: 


1. Women are better imitators than men. 


2. The instructions are ordered in their ef- 
fects upon accuracy of expressive imitation 
(from high to low): psychologically-oriented 
instructions, neutral instructions, 
analytically-oriented instructions. 


The data also suggested for further study that the 
psychologically-oriented instructions seemed to fa- 
cilitate both accuracy of expressive imitation and 
emotional receptivity for women; while the 
analytically-oriented instructions adversely affected 
performance on each of these variables. For men, 
the exact opposite effect seemed to be indicated for 
expressive imitation and sensitivity. The neutral 
instructions appeared to fall somewhere in between 
the two experimental sets of instructions for both 
Sexes. 

The results were discussed and interpreted in the 
light of several related studies and theories. It was 
suggested that our results might be explained by an 
hypothesis linking moderate control of impulses with 
a tendency to rely on a gestalt rather than analytically- 
oriented perceptual approach. 

178 pages. $2.23. MicA 55-576 
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harmony with previous research of a similar nature. 
Except with the time stimuli, the schizophrenics per- 
formed essentially the same in the group and in the 
individual situations. They were not influenced by 
the judgments of stimuli magnitudes expressed by 
other members of their group. An attempt was made 
to show that the apparent convergence of judgment in 
response to the time stimuli was not due primarily to 
social interaction. | 

The drug methedrine had no statistically signifi- 
cant influence on the performance of the subjects to 
whom it was administered. Reasons were suggested 
to explain this finding. 

Results of the study were interpreted to substan- 
tiate the theory that schizophrenics are unable to 
share adequately in the attitudes and perspectives of 
other individuals and are defective in their capacity 
to modify their own behavior in the direction of group 
conformity. Evidence from the literature was set 
forth to support the thesis that the genesis of schizo- 
phrenia stems primarily from global deficiencies in 
the area of social growth and functioning. 

76 pages. $1.00. MicA 55-577 


THE EFFECTS OF DRUG THERAPY ON THE 
PSYCHOLOGICAL STATUS AND BEHAVIOR OF 
CEREBRAL ARTERIOSCLEROTICS 
WITH PSYCHOSES 


(Publication No. 11,131) 


Francis Harvey Deter, Ph.D. 
Vanderbilt University, 1954 


Supervisor: George E. Copple 


Problem and Hypothesis 





The purpose of this experiment was to test the 
hypothesis that metrazol and nicotinic acid have the 
effect of improving the psychological status and be- 
havior of hospitalized patients with cerebral arterio- 
sclerosis with psychosis. Previous experimentation 
had suggested that among these improvements would 
be increased activity and alertness, greater intellec- 
tual productivity, and a higher degree of accessibility 
and responsiveness. 


Experimental Procedure 





Thirty-four cerebral arteriosclerotics, the entire 
available population of such patients in Veterans Hos- 
pital, Murfreesboro, Tennessee, served as subjects. 
Availability required that patients be suitable for 
evaluation by rating-scale and testing techniques. 

Before treatment all patients were rated by three 
clinicians on the Multidimensional Scale for Rating 
Psychiatric Patients. Morbidity scores and scores 
for the several psychological factors which compose 
the scale were calculated. Then these same patients 
were given the Seguin Form Board Test, the Wells 
and Ruesch Color-Naming and Memory Span for Ob- 
jects Tests, and a categorization test. 

On the basis of morbidity and test scores the 








subjects were matched and divided equally into 
Groups A and B. Group A then was administered 4cc. 
of “Formula A” three times per day for thirty days, 
Group B 4 cc. of * Formula B” concurrently. One 
formula contained the drugs, the other a placebo. 
Only the hospital pharmacist knew which was which. 
Every effort was made throughout the procedure to 
hold all other variables constant. 

After the seventeen patients in each group had 
taken their prescriptions, they were all revaluated by 
use of the rating scale and tests employed before 
treatment began. The pharmacist then announced that 
Group A patients were the controls, Group B the ex- 
perimentals. Comparisons of pre- and post-treatment 
scores and statistical calculations of the significance 
of differences were determined. These objective 
findings were supplemented by subjective observa- 
tions and interpretations made as the study pro- 
gressed. 


Findings 





1, Chi square applied to morbidity scores shows 
insignificant change in Group A patients but improve- 
ment significant at considerably less than the .01 
level for those who received metrazol and nicotinic 
acid, and t tests substantiate this finding. 

2. Five of the seven control patients who improved 
were among the six in Group A who had the lowest 
morbidity scores. Their reduced scores may result 
from chance factors. It seems more plausible, how- 
ever, to attribute their improvement to psychological 
factors, for they, unlike the more seriously psycho- 
pathological members of their group, were well 
enough to respond to acceptance, attention, and af- 
fection. 

3. Chi-Square analyses of changes in factor 
scores show that the patients who got the medicine 
became more cooperative and responsive, that their 
motor disturbances were less marked, and that they 
tended to display greater equanimity of mood than 
before. 

4. The experimental subjects showed highly sig- 
nificant improvement on tests which measure speed 
of reaction, perceptual skill, and psychomotor dex- 
terity. They failed to improve in memory and ab- 
stract thinking ability. 








Conclusions 





1, The combination of metrazol and nicotinic acid, 
prepared in a suspension and given orally to psy- 
chotic cerebral arteriosclerotics, apparently im- 
proves their psychological status and behavior. 

2. The private physician as well as the institu- 
tional psychiatrist should perhaps consider adding 
the medicine to his pharmacological armamentarium. 
It seems to bring relief and a sense of well-being to 
victims of the disease and might well keep some of 
them from being hospitalized. 

3. The medicine seems to make many cerebral 
arteriosclerotics amenable to psychotherapy, and 
this study suggests that when they are accessible 
they benefit from acceptance, affection, and solicitude. 
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4. Further research is needed. Investigations 
should perhaps be undertaken to establish the specific 
psychological manifestations of cerebral arterioscle- 
rotics and to ascertain the effects of other drugs on 
the status and behavior of these individuals. Metrazol 
and nicotinic acid should be tried on other types of 


neuropsychiatric patients. 
119 pages. $1.49. MicA 55-578 


THE RELATIONSHIP OF AUTONOMIC 
NERVOUS SYSTEM STIMULATION TO 
BEHAVIORAL ADJUSTMENT, CHANGE 
AND OUTCOME IN SCHIZOPHRENIA 


(Publication No. 11,143) 


Ralph Hirschstein, Ph.D. 
Michigan State College, 1954 


The purpose of this study was to investigate the 
relationship between autonomic nervous system re- 
sponses to the injection of adrenergic and cholinergic 
drugs, and the behavioral adjustment, change, and 
outcome of a group of schizophrenic patients. 

The three hypotheses around which this study was 
structured were: 1. A significant relationship can be 
established between the quality of behavioral adjust- 
ment and the direction of blood pressure change after 
the injection of the adrenergic drug Epinephrine Hy- 
pochloride and the cholinergic drug Mecholyl Chlo- 
ride. 2. A significant relationship can be established 
between spontaneous behavioral changes and the di- 
rection of blood pressure change after injection of the 
cholinergic drug Mecholyl Chloride. 3. The outcome 
of institutionalization can be related to the direction 
of blood pressure change after the injection of the 
cholinergic drug Mecholyl Chloride. 

The tool used to investigate behavioral adjustment 
and change was the Gardner Behavior Chart, a five 
point scale, consisting of fifteen behavior categories. 
Behavior ratings were made by groups of nurses and 
attendants for a period of eight weeks. Maximum 
blood pressure increases and decreases after the 
injection of the adrenergic and cholinergic drugs were 
used in the analysis of the results. 

No significant relationship existed between the 
direction of blood pressure change after the injection 
of the adrenergic drug and behavioral adjustment. 
Significant relationships were established between 
blood pressure increase and poor behavioral adjust- 
ment, and blood pressure decrease and good behav- 
ioral adjustment, after the injection of the choliner- 
gic drug. 

Statistically significant results were obtained in 
an analysis of behavioral changes over an eight week 
observation period, after the injection of the choliner- 
gic drug. Increase of blood pressure is associated 
with reduced adequacy of behavior. Decrease of 
blood pressure is associated with behavior improve- 
ment. A follow-up study five months after the initial 
experiment revealed a significant relationship be- 
tween blood pressure change after injection of the 
cholinergic drug, and hospital status. Blood pressure 


decreases larger than increases were related to hos- 
pital release. Blood pressure increases larger than 
decreases were related to continuing hospitalization. 
The blood pressure reaction to the injection of a 
cholinergic drug is a valuable tool in the diagnosis of 
adjustment, the prognosis of behavior change, and 
outcome of the disorder in schizophrenic patients. 
74 pages. $1.00. MicA 55-579 


A COMPARISON OF SOME EDUCATIONAL AND 
PSYCHOLOGICAL CHARACTERISTICS OF 
SUCCESSFUL AND UNSUCCESSFUL READERS 
AT THE ELEMENTARY SCHOOL LEVEL 


(Publication No. 11,095) 


Bjorn Karlsen, Ph.D. 
University of Minnesota, 1954 


Problem: To test three null hypotheses: 

1. Reading disability cases do not differ from a 
matched group of good readers in means or 
variances on results of certain educational and 
psychological tests. 

. Reading disability cases who make good prog- 
ress in a remedial reading program do not 
differ from those who make no progress in 
such a program in means or variances on cer- 
tain tests. 

. Groups of reading disability cases, classified 
according to kinds of reading habits exhibited, 
do not differ in means or variances on certain 
tests. 





. Design and Sampling: The experimental design 
was that of matched pairs. The experimental 
group consisted of 53 pupils, grades 3 through 6, 
who attended the remedial reading summer school, 
Psycho-Educational Clinic, University of Minne- 
sota, in 1952. They were of relatively high socio- 
economic status, and ranged in age from 8-5 to 
12-5. The IQ range (Stanford-Binet) was from 
84 to 137, with a mean of 110.6; 85% were boys. 
Control cases were matched on the basis of IQ 
(5 points), grade, age (6 months), socio-economic 
status, and sex. 





. Measuring Devices: Various tests of intelligence, 
achievement, and personality. 


. Results: 
1. Comparison between experimental and control 
groups showed: 

1.1 Mean full scale and verbal WISC (Wechsler 
Intelligence Scale for Children) IQs of the 
experimental group were significantly be- 
low mean Stanford-Binet IQs; this was 
not true for the control group. The groups 
did not differ in performance IQ. 

The experimental group had a profile of 
mean WISC subscale scores which was 
unique as compared with the control and 
standardization populations. This profile 
consisted of Comprehension and Arithmetic 
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as the highest and lowest points on the 
verbal scale, while high and low points on 
the performance scale were Picture Com- 
pletion and Coding. 

The two groups did not differ in kinds of 
items passed on the Goodenough Intelli- 
gence Test or in mean IQ, but both were 
below the mean Stanford-Binet IQs. 

The Rorschach showed no significant dif- 
ferences between the two groups on any 
one of 18 indices of adjustment or person- 
ality. 

Scores on the Bender-Gestalt Test favored 
the control group, the difference between 
means reaching the .05 level of signifi- 
cance. A new scoring system was found 
very reliable (.90 to .95). It correlated 
.618 with CA and .01 with IQ. 

Using each test that discriminated between 
the two groups as a ‘sign,’ two distribu- 
tions of such signs differed significantly in 
mean value, but individual prediction was 
frequently erroneous. 

1.7 The two groups did not differ in hand pref- 
erence when writing. Age of entrance to 
first grade did not differentiate the groups. 

. Comparison between ‘good gainers’ (N = 15) 
and ‘non-gainers’ (N = 15) in the remedial 
reading program showed: 

2.1 Both groups showed the ‘WISC reading 
profile’ described above (1.2), but non- 
gainers tended to have a more exaggerated 
profile. 

These two groups did not differ in means 
and variances on the following tests: 
Stanford-Binet, WISC, Goodenough, Ror- 
schach, Bender, behavior ratings, achieve- 
ment tests, or other factors investigated. 
Non-gainers tended to score below their 
reading level in spelling, while good gain- 
ers had the opposite tendency. 

2.3 The two groups could not be separated 
without considerable overlap. 

. The experimental group was divided into: 

a. general, developmental reading problems 

(N = 22); b. word-by-word readers (N = 14); 

c. context readers (N = 13); d. over-analytical 

readers (N = 4). Comparison of the first three 

groups indicated: 

3.1 Only a Behavior Rating Scale discriminated 
among these three groups. Word-by-word 
readers tended to be rated low in charac- 
teristics such as attention, motivation, and 
social confidence, the opposite being true 
of the context readers. 

The small group of over-analytical read- 
ers stood out as the best adjusted, best 
coordinated, not showing the ‘WISC read- 
ing profile,’ and having the highest aver- 
age reading gains. 
323 pages. $4.04. MicA 55-580 


A STUDY COMPARING THE LANGUAGE 
CHARACTERISTICS OF SCATTERED AND 
NON-SCATTERED SCHIZOPHRENICS 
WITH NORMALS 


(Publication No. 11,137) 


Marie Mabry, Ph.D. 
Vanderbilt University, 1954 


Supervisor: George E. Copple 


Previous studies have shown that schizophrenic 
language tends to be approximate, interpenetrative, 
and incomplete. Research on the total number of 
words and on the use of different parts of speech has 
yielded conflicting results. The present study was 
undertaken to compare the language of schizophrenics 
with normals, both qualitatively and quantitatively, 
using an emotionally neutral, grammatically simple 
sentence completion test. A group of non-scattered 
schizophrenics was included to determine whether 
their responses could be distinguished both from 
those of normals and those of scattered schizo- 
phrenics. 

A group of judges rated each of the twenty-five 
normal and twenty-five schizophrenic protocols on 
the incidence of nine language characteristics, as 
well as on the incidence of “normal” and “schizo- 
phrenic” sentences. They also classified each proto- 
col as that of a normal or a schizophrenic. In addi- 
tion, the experimenter counted the total number of 
words used as well as the various parts of speech. 

Schizophrenics, including non-scattered subjects, 
can be differentiated from normals on the basis of 
their responses on the Copple Sentence Completion 
Test, but non-scattered subjects are distinguished 
from normals with less certainty. 

The language of scattered schizophrenics shows 
Malignant and Benign Fragmentation, Approximation, 
Tautology, Interpenetration, Overinclusion, Autistic, 
Cryptic, and Perseveration in their completion of the 
stimulus phrases. They differ from non-scattered 
patients, particularly in their use of Interpenetration 
and Autistic. They use Overinclusion and Cryptic 
more and show a tendency in this direction in their 
use of Tautology. 

Non-scattered schizophrenics do not employ In- 
terpenetration nor devise Autistic completions on 
this test. They use Overinclusion, Cryptic, and Tau- 
tology but significantly less than the scattered 
patients. Non-scattered subjects are similar to scat- 
tered in regard to Benign and Malignant Fragmenta- 
tion, Approximation, and Perseveration. 

The language of normal subjects on this task 
showed no Tautology, Interpenetration, Overinclusion 
nor Autistic sentences. They differ also from both 
schizophrenic groups in the use of Malignant and Be- 
nign Fragmentation, Perseveration, Approximation, 
and Cryptic. Of these, only Benign Fragmentation 
can be said to characterize the normal group since it 
occurs in half of the protocols. 

As might be expected, “schizophrenic sounding” 
sentences occur in both the normal and patient groups. 
However, only one quarter of the normal group used 
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sentences so classified and the majority of these had 
no more than four. One-fourth of the non-scattered 
group had protocols free of psychotic completions 
and none had as many as half of his sentences con- 
sidered “schizophrenic.” The majority of the non- 
scattered group used from one to twelve deviant sen- 
tences out of the thirty in the test. Half of the 
scattered subjects had more than 50 per cent of their 
sentences judged “schizophrenic” and no scattered 
patient’s protocol was completely free of them. 

The schizophrenics did not differ from normals 
in their use of the various parts of speech and nega- 
tively toned words on the Copple Sentence Completion 
Test. Neologisms occurred in only one of the fifty 
protocols and the subject was a scattered schizo- 
phrenic. The non-scattered subjects used fewer 
words than either the normal group or the scattered 
patients. 

In summary, this study has shown that schizo- 
phrenics, including a group who did not show scat- 
tered speech, can be distinguished from normals on 
the basis of a gestalt impression of their protocol as 
well as on their use of nine language characteristics 
and the incidence of schizophrenic sounding sen- 
tences. Schizophrenics cannot be differentiated from 
normals with regard to their use of the various parts 
of speech on the Copple Sentence Completion Test. 
The total number of words proved to be significantly 
less for the non-scattered subjects than for either 
scattered patients or normals. 

77 pages. $1.00. MicA 55-581 


GENERAL AND SPECIFIC OUTCOMES 
OF COUNSELING WITH COLLEGE MEN 


(Publication No. 11,101) 


Thomas Mayo Magoon, Ph.D. 
University of Minnesota, 1954 


Adviser: Ralph F. Berdie 


Counseling Outcomes 





The goal of counseling is to produce some attitu- 
dinal and/or behavioral change in the client. The 
purpose of this dissertation was to determine the 
degree to which certain objectives of the counseling 
process are realized. Review of the counseling liter- 
ature identified nine outcome variables of a general 
nature, that is, they were not dependent upon the par- 
ticular complaints or problems of particular clients. 
These variables were (a) Defensiveness, Acceptance 
of Others (consisting of (b) Responsibility-Taking and 
(c) Affect toward Others as Persons), Effective Inter- 
personal Relations (consisting of (d) Effort to Under- 
stand Others and (e) Effectiveness of Communication), 
(f) Problem Solving, (g) Morale, (h) Planfulness, and 
(i) Self Understanding. The tenth outcome variable is 
specific to the problems of the particular client and 
is defined in terms of the Change in Severity of such 
clients’ specific problems. 


Procedure 
Sample The subjects were college male undergrad- 








uates motivated to receive counseling with regard to 
typical student problems of vocational planning and 
social relationships. The 64 subjects were randomly 
divided into experimental and control groups. This 
procedure of predetermining the nature of the experi- 
mental population allows wider generalization to 
typical counseling practice. 


Counseling Model __In order to define the nature of 





the counseling process to be employed in this investi- 
gation, a questionnaire survey was made of counselor 
attitudes and behavior. From the results we were 
able to identify certain attitudes and behaviors which 
self-designated “Eclectic” and “Rogerian” counselors 
indicate as being characteristic of themselves. The 
four counselors employed in this experiment were 
then trained in use of these two models. Defining the 
counseling methods offers the advantage of describing 
the nature of the process associated with counseling 
outcomes. 


“Hello-goodbye” Effect In order to minimize the 





impact of this potentially distorting influence the 
counselors played no part in the post-counseling 
assessment procedures, the assessment was conducted 
in a different building from the one in which the 
counseling took place, and part of the assessment 
procedures (the situation testing) was conducted by 
an agency not connected with the counseling process. 
These procedures should minimize any “hello- 
goodbye” effect which might distort the experimental 
findings. 

Outcome Variables and their Measurement Assess- 





ment of the ten counseling outcomes was aimed at 
revealing the subjects’ post-counseling status in 
terms of their attitudes and behavior regarding them- 
selves and their environment. To accomplish this the 
subjects were contacted one month after completion 
of their counseling. Three criterion measures were 
employed at this time; role playing situation tests, 
an open-ended follow-up interview, and a self rating 
scale. The quasi-real nature of the situation tests 
offer a unique opportunity to observe how the subject 
would likely behave in common problem situations 
which confront him in his extracounseling life. 

The situation tests and follow-up interviews were 
transcribed and coded. Three-man teams of judges 
were employed to rate the subjects’ status on each of 
the outcome variables. 


Results 





There were no significant differences between 
experimental and control groups on any of the nine 
general outcome variables. On the variable of Change 
in Severity of Specific Problems the experimental 
subjects were judged to have changed significantly in 
a positive direction. No experimental control group 
comparisons were possible here since the method of 
identifying specific problems precluded getting such 
datam from the control subjects. 

Statistical analyses were made of inter-judge re- 
liabilities, intercorrelation of the outcome variables, 
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relationship of clients’ initial statement of their 
problems to the problems discussed during their 
counseling interviews, and clients’ attitudes toward 
their counseling experience. 


Conclusion 





The findings suggest that counseling outcomes 
may not generalize much beyond the particular prob- 
lems of the individual client. 

259 pages. $3.24. MicA 55-582 


AN EVALUATION OF THE WHITE SPACE 
RESPONSE ON THE RORSCHACH AS 
FIGURE-GROUND REVERSAL AND 
INTELLECTUAL OPPOSITION 


(Publication No. 11,147) 


William Donald Nelson, Ph.D. 
Michigan State College, 1954 


Major Professor: G. M. Gilbert 


This study was designed to test the validity of two 
major hypotheses concerning the Rorschach white 
space response. 

One hypothesis was based on a common assump- 
tion that the white space represents a reversal of 
figure and ground and therefore has face validity on 
the basis of its being the “opposite” of the usual per- 
cept. 

The second major hypothesis stemmed from a 
recent interpretation of the white space response 
made by Klopfer, et. al. This interpretation placed 
the opposition associated with S by most authors in 
the intellectual sphere as opposed to purely emotional 
aggression. 

The following hypotheses were submitted to 
experimental test: 

I. The perception of white space on the Rorschach 
test is related to a tendency to reverse figure 
and ground. 

Il. The perception of Primary S in the Rorschach is 
qualitatively different from the perception of 
Secondary S. 

Ill, The use of white space in the Rorschach test re- 
flects an intellectual opposition. 

Sixty open ward patients of a neuropsychiatric 
hospital were used as subjects for this investigation. 
One group was composed of 20 individuals who pro- 
duced Primary S in the Rorschach. The second group 
of 20 produced no §S in the Rorschach and were 
matched individually with the Primary S group on the 
basis of age, intelligence and diagnosis. The third 
group of 20 was composed of individuals who pro- 
duced Secondary but no Primary S in the Rorschach. 

The Rosenzweig Picture-Frustration Study, on the 
basis of certain characteristics of the test as well as 
the results of research with it, was used as a meas- 
ure of intellectual opposition. A series of cards on 
the order of Rubin’s vase-face reversal of figure and 
ground were used to measure the tendency to reverse 


figure and ground. The subjects were tested individ- 
ually with the Rorschach, P-F Study and figure- 
ground cards, in that order. The results of the inves- 
tigation failed to support the hypothesis that S re- 
flects an intellectual type of opposition as measured 
by the P-F Study. However, the hypothesis that S is 
related to a tendency to reverse figure and ground 
was supported. The results failed to demonstrate 
that Primary S and Secondary S are qualitatively dif- 
ferent although there was found a trend in the direc- 
tion of a closer relation between the tendency to re- 
verse figure and ground and Primary S. 

In discussing the results of the investigation the 
basic interpretation of the white space was questioned 
and an alternative hypothesis suggested. That is, the 
perception of white space is indicative of flexibility. 
The need for further research in this area was 
pointed out and one possible means of approach was 
outlined. Some of the possible implications of such 
an investigation were also mentioned, 
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RESISTANCE TO EXTINCTION AS A 
FUNCTION OF THE TYPE OF RESPONSE 
ELICITED BY FRUSTRATION STIMULATION 
AND LEVEL OF REINFORCEMENT 


(Publication No. 11,139) 


Harvey Manuel Adelman, Ph.D. 
Michigan State College, 1954 


The present study was designed primarily to test 
the hypothesis that the type of response elicited by 
the frustrating omission of a reward is a significant 
determinant of the rate of extinction of the original 
response. Furthermore, this study was formulated 
to test the rates of learning of a compatible jump 
response and extinction rates of that response when 
the learning was elicited by different types of stimu- 
lation. Fifty female hooded rats were employed, 
with thirty Ss being run in a straight alley with food 
as a reward. For extinction, they were divided into 
three groups according to the type of response to be 
learned to the frustrating state of affairs. During 
extinction one group learned a compatible jump re- 
sponse from the goal box, while a second group 
learned a directly incompatible response of recoiling 
from a goal box. A third group was run according to 
traditional extinction procedure of confinement in the 
goal box for a 20-second period after frustration. 

Two additional groups of 10 Ss each were run on 
the learning of the jump response only. The explora- 
tory group was taught the jump response with no re- 
ward, whereas, the food group was taught to jump to 
a food reward. 

The results clearly demonstrate that resistance 
to extinction is a function of the type of response 
elicited by frustration. A directly incompatible 
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recoil response to frustration produces rapid extinc- 
tion of an approach response while a compatible es- 
cape response to frustration produces little or no 
extinction of the original response. Furthermore, 
the results indicate that the type of stimulation elic- 
iting the jump response is a significant determinant 
of both the rates of learning of that response, and the 
asymptote reached in the learning. 

The second part of the study was concerned with a 
determination of the relationship between number of 
reinforcements and resistance to extinction in the 
framework employed above. 

Thirty female hooded rats were trained as the 
experimental jump work, although one group received 
12 reinforcements, another 24, and the third 36. 

The results indicate that the number of reinforce- 
ments seem to have an all or none effect upon resist- 
ance to extinction. That is, if the habit is of suffi- 
cient magnitude to produce frustration stimulation no 
extinction will take place. On the other hand if the 
habit is too weak to produce frustration, extinction 
will rapidly take place. 

67 pages. $1.00. MicA 55-584 


A COMPARATIVE STUDY OF A BATTERY OF 
PROJECTIVE TESTS ADMINISTERED TO A 
GROUP OF PRISON INMATES 


(Publication No. 10,827) 


Robert Kenneth Alsofrom, Ph.D. 
Princeton University, 1950 


Abstract not available. 
193 pages. $2.41. MicA 55-585 


THE EFFECT OF ASYMMETRICAL 
AUDITORY STIMULATION UPON 
PERCEPTION OF THE UPRIGHT 


(Publication No. 10,839) 


Harold Basowitz, Ph.D. 
Princeton University, 1951 


The present research was stimulated by Werner 
and Wapner’s sensory-tonic field theory of percep- 
tion. The theory holds that perception is basically 
the outcome of an interaction between sensory and 
tonic factors. Moreover, it proposes that the sen- 
sory and tonic events are dynamically equivalent in 
structuring perceptual experience. 

A recent experiment by Werner and Wapner pur- 
porting to yield direct evidence for their position was 
discussed. It consisted of a dark-room situation 
wherein an individual was required to adjust a lumi- 
nous rod to apparent upright. During the resting 
state (subjective zero) subjects tended consistently to 
localize this vertical to the right of true vertical. 
When the left or right aspect of the body was stimu- 
lated by an auditory tone (indirect tonus-inducing 
stimulus) the upright was significantly displaced in 


the direction of the side treated relative to subjective 
zero. 

An attempt was made to explain the above findings 
in terms of figure-ground configurations. The follow- 
ing manner of interpretation was offered. During the 
resting state the bar is figural. With an introduction 
of asymmetrical stimulation the figurality of the vis- 
ual stimulus is diminished. It seemed evident that 
the bar somehow was assimilated to the tone acting 
through the body. The inference was drawn that such 
assimilative phenomena might be reduced or in- 
creased by varying the position of the observer. The 
derivation of this hypothesis stemmed from an analy- 
sis of the experimental setting employed by Werner 
and Wapner. Conditions of reduced visual framework 
were seen as serving to enhance the importance of 
cues arising from the body. 

The study finally proposed a duplication of the 
Werner-Wapner research and an exploration of the 
effectiveness of varying the location of the observer. 
Specifically, it was supposed that the nearer a person 
is to the visual stimulus, the greater would be the 
displacement-inducing effect of an asymmetrically 
delivered tone. The experimental design necessitated 
presentation of 2 rods of unlike size at each of 2 dis- 
tances, such that the large bar at the farther distance 
and the small bar at the nearer distance subtended 
identical visual angles. This arrangement permitted 
the statement of an hypothesis with regard to rod 
size. Consistent with a figure-ground formulation, it 
was suggested that, at a given distance, the large rod 
would be more resistant to displacement by a tone 
than the small bar. The hypotheses concerning as- 
similation were testable only if the Werner-Wapner 
outcome proved reproducible. 

Sixteen college undergraduates constituted the 
experimental population. Conditions of visual and 
auditory stimulation, and of initial tilt of rod, were 
arranged in counter-balanced order. Certain precau- 
tions were employed in the procedure to ensure that 
stimuli of disparate size were not experimentally 
translated into objects existing at different distances. 
Augmentation of set for distance changes was sought 
only when real changes occurred. 

The results failed to duplicate any of the Werner- 
Wapner findings. Resting state vertical was found to 
deviate randomly from true vertical. Moreover, 
asymmetrical delivery of a tone failed to produce sig- 
nificant displacement of the upright in the direction 
demanded by the theory. The conclusion argued for a 
modification of the Werner-Wapner notion of equiva- 
lence, at the very least. The heavily overlearned 
visual events could be equivalent to tonic factors in 
perceptual formation without the reverse holding true 
in the same sense. 

Throughout all visual situations, individuals mani- 
fested a tendency to localize the vertical during stim- 
ulation of the left ear to the right of where it was 
localized during stimulation of the right ear. This 
finding was shown to resemble the A-phenomenon, 
which ordinarily is obtainable under conditions of 
‘ample’ head tilt. The E-phenomenon, in which de- 
viation of the vertical occurs towards the same side 
as the head tilt, accompanies slight inclinations of the 
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head and was found to be consonant with the Werner- 
Wapner result. Reconciliation of the two experiments 
was sought by postulating that the present investiga- 
tion may have utilized a stimulus of strong intensity 
as compared with the mild stimulus possibly em- 
ployed by Werner and Wapner. 

Within a single distance the large and small sized 
rods produced the same population of judgments of 
the upright. The 2 distances, however, revealed dif- 
ferent constellations of judgments. Two alternative 
hypotheses were advanced in explanation of these 
results. First, that feature which was emphasized as 
different (distance) evoked differential response. It 
logically follows that, had the situation accented dif- 
ference with regard to rod size instead of distance, 
then presumably the unlike sizes would have pro- 
duced separate groupings of judgments. Second, the 
possibility remains that objects of disparate size 
effect characteristic organizations of perceptual re- 
sponse only insofar as they implicitly are interpreted 
as existing at distinct distances relative to one an- 
other. Hence, as was the case in this study, altering 
the assumption that different sizes mean different 
distances removes the basis for a dissimilar percep- 


tual act in terms of size. 
58 pages. $1.00. MicA 55-586 


AN EXPERIMENTAL TEST OF THE 
CONTINUITY THEORY OF DISCRIMINATION 
LEARNING USING CONFOUNDED 
“EASY” AND “HARD” CUES 


(Publication No. 10,851) 


Frank Henry Boring, Ph.D. 
Princeton University, 1949 


The present experiment was designed to test the 
continuity theory of discrimination learning, which 
states that discrimination learning is a continuous 
process of learning the relevant differential cues 
even with difficult discriminations which show an 
initial period of no improvement. It was also de- 
signed to test the behavioral version of the non- 
continuity theory, which states that the animal is not 
learning about the relevant cues until his behavior 
begins to show improvement. 

The assumption was made that if “easy” and 
“hard” cues are confounded, the pre-solution period 
for the “hard” cues may be defined indirectly by the 
performance of another group (C) trained on only 
“hard” cues. The crucial test for the two theories 
was the comparison of the performances of the two 
groups (A and B) learning with “hard” cues present 
after they had previously been given the same number 
of trials practice where one group (A) was trained 
with both “easy” and “hard” cues confounded and the 
other group (B) was trained with only “easy” cues 
present. 

Three groups of 20 white rats each were trained 
in a string-pulling discrimination situation where the 
differential cues were strings (“easy”) and/or 
weights (“hard”). Group A was trained for 40 trials 


with both string and weight cues confounded and then 
shifted to learning weight alone. Group B was trained 
for 40 trials with only string cues present and then 
shifted to learning weight alone. Group C was 

trained throughout on weight discrimination. The 
performance for Group C at approximately chance 
level for the first 40 trials showed that the pre- 
solution period for weight alone was at least this long. 
It was assumed that this applied to Group A which was 
trained for 40 trials with both string and weight cues 
present. Groups A and B showed approximately equal 
performance for the first 40 trials. Although neither 
showed immediate transfer to the weight problem 
after trial 40, Group A made significantly fewer er- 
rors and required significantly fewer trials in learn- 
ing the weight discrimination problem than did 

Group B. Composite learning curves showed that at 
successive corresponding stages in this learning pe- 
riod Group A consistently made fewer errors than 
Group B. 

The results were interpreted as confirming pre- 
vious experimental findings which support the conti- 
nuity theory and refute the behaviorally defined non- 
continuity theory. It was indicated that a crucial test 
of a non-behavioral non-continuity theory can not be 
made with existing techniques. Suggestions for fur- 
ther experiments in this area were offered. 

71 pages. $1.00. MicA 55-587 


COMPLEXITY OF TASK AS A FACTOR 
IN RIGIDITY BEHAVIOR OF CHILDREN 
IN PROBLEM SOLVING SITUATIONS 


(Publication No. 11,072) 


Sylvia Brooks, Ph.D. 
University of Minnesota, 1954 


This study dealt with the role of certain situational 
variables in the production of *set” or *Einstellung” 
effects in problem solving situations. Two separate 
criteria of rigidity behavior were investigated: the 
tendency to persist in the use of a method when an- 
other good method was available; and the ability to 
shift to a new method when a previous method no 
longer worked. The main hypotheses to be tested 
were as follows: 


1. More rigidity behavior will be shown in a con- 
text of complex tasks than in simple tasks. 

2. Einstellung effects will vary with the type of 
task as well as with the complexity. 

3. Those subjects who have been previously habit- 
uated to one single method of solution are 
more likely to show Einstellung effects than 
those not so habituated. 


Eight groups of 20 tenth-graders each constituted 
the sample. They were American-born white pupils 
of average intelligence and socio-economic status, 
without severe emotional or physical handicaps. Each 
subject, tested individually and during one session, 
received a battery of four different task series of 
10 items each, totalling 40 items. The four types of 
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task were: a nonverbal sorting test, a verbal sorting 
test, a nonverbal finding exceptions test, and a verbal 
finding exceptions test. There was a “simple” and 
“complex” task series for each of these four types. 
“Complex” tasks had more potential aspects to be 


considered in reaching a solution than “simple” tasks. 


The effect of complexity of task was investigated 
by having half of the experimental groups take com- 
plex tasks, and the other half simple tasks. The 
habituation-nonhabituation effects were explored by 
having certain groups take, as the first five problems 
of the ten-item sequence, a “set” or “Einstellung” 
series, while others took a “non-set” or “Nonein- 
stellung” series. The former consisted of five prob- 
lems all requiring the same method, while the latter 
consisted of five problems requiring differing meth- 
ods of solution. The nature of the last five items of 
the ten-item sequence also varied with the experi- 
mental group. Half of the groups received a “Criti- 
cal” series, where both the *Einstellung” and another 
method could be used to solve each problem, and half 
received an “Extinction” series, where a shift in 
method from that used in the first five problems was 
required. Performance on the “Critical” series gave 
evidence of degree of persistence of set, while per- 
formance on the “Extinction” series revealed the 
ability to shift when such a shift in method was nec- 
essary. 

Analysis of variance and Chi Sq. were the major 
statistical techniques used. The hypotheses were 
supported in part. The supposition that more rigid 
behavior would be shown in a context of complex 
tasks than in simple tasks was not clearly upheld. 
There was a suggestion, however, that more persist- 
ence of set prevailed in simple tasks than in complex, 
but that shifting where shifting was required was less 
efficient after habituation to complex tasks than after 
habituation to simple tasks. The second hypothesis, 
that Einstellung effects would vary with type of task, 
was supported. The last hypothesis, that those previ- 
ously habituated to one single method of solution 
would be more likely to show Einstellung effects than 
those not so habituated, was very clearly supported 
in regard to persistence of set criteria. However, 
when groups were compared in ability to shift to a 
new method when such a shift was required, there 
was a trend favoring this hypothesis for complex 
tasks only. 

It was concluded that, while individual differences 
are not to be denied, situational factors are impor- 
tant variables in rigidity behavior. 

243 pages. $3.04. MicA 55-588 


SECONDARY REINFORCEMENT AS A 
FUNCTION OF REINFORCEMENT SCHEDULING 


(Publication No. 11,076) 


Frances Louise Clayton, Ph.D. 
University of Minnesota, 1954 


The first hypothesis tested by this study was that 
intermittent reinforcement in the presence of a stim- 
ulus will generate a stronger secondary reinforcing 
stimulus than continuous reinforcement in the pres- 
ence of that stimulus, if each response, reinforced 
or not, terminates the stimulus for 30 seconds. 

The second hypothesis tested by this study was 
that a secondary reinforcing stimulus will strengthen 
responses more during the early part of extinction if 
it is presented following each response; but that it 
will increase the total number of extinction responses 
if it is presented intermittently. 

Finally, the study made a further investigation of 
the quantitative relationship between the discrimina- 
tive and reinforcing values of a stimulus. 

Following pretraining, all subjects, male albino 
rats, were given discrimination training in a modified 
Skinner box under 22-1/2 hours of food deprivation. 
The discriminative stimulus, a light, was presented 
every 30 seconds. Bar presses in the absence of the 
light were never reinforced. Bar presses in the 
presence of the light were reinforced different pro- 
portions of the time for the different groups. 

Group C always received food reinforcement fol- 
lowing bar presses in the presence of the light. The 
light was presented 150 times. 

The Control Group received the same treatment 
as Group C. 

Group I(150) received reinforcement for bar 
presses in the presence of the light 60% of the time. 
Since they were given 250 presentations of the stimu- 
lus, 150 responses were reinforced. 

Group I(100) received reinforcement for bar 
presses in the presence of the light 66% of the time. 
Since they were given 150 presentations of the stimu- 
lus, 100 responses were rewarded. 

Groups C and 1(150) were divided into two sub- 
groups for extinction. Group I(100) was divided into 
three sub-groups. One sub-group from each of the 
groups was presented with a brief flash of the stimu- 
lus light following each of the extinction responses. 
One sub-group from each of the groups received a 
brief flash of the stimulus light following 60% of 
their extinction responses. A comparison of these 
two clusters of sub-groups gave evidence on the 
second hypothesis. Differences among groups for 
each cluster of sub-groups gave evidence concerning 
the first hypothesis. 

The Control Group (CG) was extinguished in the 
absence of the stimulus light. This group was a con- 
trol to determine if the light had become a secondary 
reinforcing stimulus for any of the groups. 

The third sub-groups from Group I(100) was 
extinguished under the same condition as discrim- 
ination training. A comparison of the extinction 
responses of this sub-group with those from the 
other Group 1(100) sub-groups should indicate the 
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relationship between the discriminative and rein- 
forcing values of a stimulus. 

Results of the study indicate: 

1. The light was established as a secondary rein- 
forcing stimulus. 

2. Intermittent reinforcement in the presence of 
a discriminative stimulus does not generate a 
stronger secondary reinforcing stimulus than does 
continuous reinforcement if each response terminates 
the stimulus for 30 seconds. 

3. Scheduling of a secondary reinforcing stimulus, 
of low strength, during extinction has no effect on the 
initial rate nor on the total number of extinction re- 
sponses that is different from the effect of a second- 
ary reinforcer following each response. 

4. Although there was no difference between the 
discriminative and secondary reinforcing values of 
the stimulus during extinction, the group that extin- 
guished with the light being presented as a discrimi- 
native stimulus was not significantly different from 
the group extinguished in the complete absence of the 
stimulus. 54 pages. $1.00. MicA 55-589 


THE ROLE OF THE SELF CONCEPT 
IN SOCIAL PERCEPTION 


(Publication No. 11,133) 


William H. Fitts, Ph.D. 
Vanderbilt University, 1954 


Supervisor: Professor Ted Landsman 


Based on the assumption that social perception 
(the way one perceives other people) is an important 
factor in human behavior, this study explores the re- 
lationships between self-perceptions and social per- 
ception. Utilizing the theories and research which 
pertain to social perception and self-theory sixteen 
hypotheses were stated and tested with the data from 
this study. 

Operational measures are employed throughout 
the study with the Taylor Self Concept Test as the 
measuring instrument. It consists of 120 self- 
descriptive statements (60 positive and 60 negative) 
which the subject arranges in a Q-sort. The proce- 
dures required each subject to provide a measure of 
his self concept by describing himself on this test. 
In addition, each subject performed four other Q- 
sorts with the same statements. These involved such 
tasks as predicting the self concept of the respective 
husband or wife, a close friend, a Sunday School 
teacher, a college teacher, and a stranger. Also 
some subjects provided measures of their Teacher 
Stereotype and their stereotype of the “generalized 
other” by attempting to simulate the self concepts of 
the average teacher and the average person in our 
culture. Some subjects repeated previously done 
Q-sorts to provide reliability data for those meas- 
ures. 

Three groups of subjects were used. Group I 
consisted of 10 young-adult married persons from 


the same church and the teacher of their Sunday 
School class. Group II was comprised of 29 college 
students in a Personal Adjustment Course and 
Group III contained 32 students from an alternate 
section of the same course. 

The data were analyzed by computing, for each 
individual subject, the Q-correlations between the 
various Q-sorts. These provided operational meas- 
ures of such factors as Empathy, Assumed Similarity, 
Similarity, Adherence to Stereotype, etc. After com- 
puting such data for each individual these data were 
combined by groups to provide measures of group 
tendencies. The effect of positive-negative variation 
in the self concepts of perceivers upon these aspects 
of social perception was studied as well as the inter- 
relationships among these perceptual tendencies. 

The principal results were: 

1, The measuring instrument possessed adequate 
reliability, even when used in an unorthodox fashion. 

2. Empathic ability is not related to positive- 
negative variations in the perceiver’s self concept. 

3. Empathic ability is not a consistent, gener- 
alized personality trait. 

4. When A attempts to empathize with B, or pre- 
dict his self concept, this prediction resembles A 
himself as much as it does B. In other words, 
Empathy scores do not differ significantly in magni- 
tude from Assumed Similarity Scores. 

9; Perceivers seem to employ both the internal 
and external frames of reference interchangeably in 
social perception. 

6. Adherence to stereotype is a marked percep- 
tual tendency of most subjects and may have a spuri- 
ous effect on Empathy scores. 

7. The basic Similarity between two persons is 
positively related to the level of Empathy achieved. 

8. Assumed Similarity is positively related to 
positive score of the perceiver’s self concept. Per- 
sons with highly positive self concepts show the 
strongest tendency to perceive others as similar to 
themselves. 

9. Assumed Similarity is a highly consistent 
perceptual tendency of individuals. 

10. Assumed Similarity is positively related to 
Similarity. 

11. An individual’s stereotype is more a reflec- 
tion of his own self concept than a culturally common 
concept. 

12. Empathy seems to be affected more by the 
self concept of the perceived person, while Assumed 
Similarity seems to be more nearly a function of the 
perceiver’s self concept. 

As a general conclusion, the study seems to pro- 
vide considerable support for the phenomenological 
theory that the self concept serves as a perceptual 
frame of reference in social perception. 
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THE EFFECT OF VARYING CONDITIONS OF 
HUNGER AND THIRST ON TWO RESPONSES 
LEARNED TO HUNGER OR THIRST ALONE 


(Publication No. 11,102) 


Horace Milton Manning, Ph.D. 
University of Minnesota, 1954 


Adviser: Wallace A. Russell 


While the concept of motivation has been accorded 
an increasing importance in most contemporary the- 
ories of behavior, the clarification of its precise 
functional characteristics has proved most difficult. 
One of these difficulties has been concerned with the 
empirical problem of the influence of combined 
drives upon behavior. A number of studies have ex- 
plored the effects of single drives. But there has 
been a paucity of basic data concerning the simulta- 
neous effects of more than one drive. The present 
experiment was designed to explore one aspect of the 
general problem of drive combination. 

Previous studies have demonstrated that organ- 
isms can make discriminations between drives and 
also between different intensities of the same drive. 
However, it has not been known in any detail how a 
discrimination learned on the basis of two different 
drive states would be affected if both of these were 
present. The purpose of this study was to determine 
the effects of the simultaneous presence of two 
drives of varying intensity upon performance ina 
discrimination situation where the two drives had 
provided the basis for the discrimination in the orig- 
inal learning. 

Twenty male albino rats were trained to run ina 
T-maze, one direction to food when hungry, the other 
to water when thirsty. There were five trials per 
session, and two sessions per day at 12-hour inter- 
vals. No retracing or forced runs were employed. 
On any given session, the following obtained: 

1. The deprivation of each subject was deter- 
mined at random. 

2. The subject was either 11 hours hungry and 
sated for water or the reverse. 

3. Only the appropriate goal object (e.g. food if 
hungry) was present in the maze. 

As soon as each subject reached the criterion of 
learning, he was tested under one of 16 conditions of 
food and water deprivation. These were the 16 pos- 
sible combinations of 0, 11, 23, and 35 hours of food 
and of water deprivation. Each test consisted of one 
unrewarded run, 

After testing, each subject was retrained under 
the same conditions and to the same criterion as be- 
fore, then randomly reassigned to a deprivation 
treatment and retested. The process was repeated 
until each test treatment category contained 20 obser- 
vations. 

The data were first checked for any effects of 
retraining, goal preference, or directional turning 
preference. None of these variables seemed to be a 
source of bias. 

While the experiment was designed to contribute 
theoretically neutral data, and not as a test of any 


particular theory, the results seemed to furnish some 
evidence concerning a number of more general prob- 
lems. 

The following conclusions emerged from the data: 

1. The results showed a tendency for responses 
to a given drive to continue to increase with the level 
of deprivation of that drive, and to continue to do so 
beyond the level of deprivation of training. This may 
at least in part be attributable to Hull’s stimulus in- 
tensity dynamism or to predictions from considera- 
tions of the differential energizing roles of the two 
drives. But it may also be necessary to invoke an 
hypothesis of increasing frequency of drive stimuli 
with deprivation time. 

2. It is uncertain from the data whether drive 
stimulus generalization was also an effective deter- 
minant of the subjects’ choice behavior. 

3. When hunger and thirst drives were combined, 
a tendency was evident for food choices to predomi- 
nate at higher levels of deprivation. It was proposed 
that this might be accounted for either in terms of a 
broader generalization for hunger than thirst, or that 
the observed tendency for responses appropriate to a 
given drive to covary with deprivation time takes 
place more rapidly for hunger than for thirst. 

113 pages. $1.41. MicA 55-591 


APPLICATION OF ‘CLOZE’ AND 
ENTROPY MEASURES TO THE STUDY OF 
CONTEXTUAL CONSTRAINT IN SAMPLES 

OF CONTINUOUS PROSE 


(Publication No. 10,554) 


Wilson Lewis Taylor, Ph.D. 
University of Dlinois, 1954 


Relationships between the author’s “cloze proce- 
dure” and the entropy or “uncertainty” measure of 
modern information theory were explored in an ex- 
periment based on the attempts of subjects to replace 
words that had been mechanically deleted from mean- 
ingful prose material. Certain aspects of the appli- 
cation, nature, and methodology of the cloze method 
also were investigated. 

Two sample passages, each containing 175 experi- 
mental words in sequence, were taken from each of 
two essays, X and Y. Previous pilot studies had in- 
dicated that X was significantly “easier” to compre- 
hend than Y, as gauged by the larger proportion of 
missing X words correctly replaced. 

Each passage was mutilated by counting out every 
fifth word, or 35 words altogether. The operation 
was repeated four times, beginning with different 
words, to yield five deletion versions that together 
took out all 175 words. Eachversion of each passage 
was reproduced on a separate page with a standard- 
size blank in place of each missing word. A test 
assembly included one version of all four passages 
and contained 140 (4 x 35) blanks. The five deletion 
versions and the alternation of the order in which 
essays were represented produced ten kinds of 
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assemblies, which were randomly distributed among 
about 300 freshman rhetoric students. 

Assemblies returned by 287 subjects were con- 
sidered sufficiently filled in for the first stage of 
analysis; those that exhibited a whole passage with 
all blanks left unfilled were discarded. 

A subject’s guess on any particular blank was 
scored as right only if it “closed the gap” in the word 
sequence by proposing the same word as the original 
one deleted. Any subject’s cloze score was simply 
the total of his correct guesses. The sum of its sub- 
jects’ scores was the cloze score of any set of mate- 
rial, 

Initial analysis showed: (1) No significant differ- 
ence between X-then-Y and Y-then-X orders of pres- 
entation; (2) significantly higher scores for subjects 
exposed to either essay nearly two months before 
than for those not previously exposed to it; (3) signif- 
icantly higher scores for X than Y, as pilot studies 
had predicted; (4) a significant overall difference 
among deletion versions for each essay. 

The subject total was reduced to 250 — 50 in each 
deletion-version group — by discarding assemblies 
with the most blanks unfilled. Then, in addition to 
scoring subjects and materials, cloze scores were 
allocated to individual blanks; that is, each of the 175 
words was assigned the proportion of subjects (out of 
50) that correctly guessed its identity from context. 

Subsequent analysis indicated: (1) A tendency for 
the accumulated percentage scores for each passage’s 
five different deletion versions to converge as more 
successive words were taken into account; (2) a tend- 
ency for the mean cumulative percentage score of all 
deletion versions to stabilize within the first 20 to 40 
words of each passage; (3) approximately normal 
distribution of the cloze scores of subjects for each 
essay; (4) abnormal distribution of the cloze scores 
allocated to blanks (missing words), with more 
scores falling at the extremes than in the middle of 
the distribution for any passage. 

Exploration of the relationships between cloze and 
entropy measures was confined to the 250 subjects’ 
performance on one passage from X essay. Each 
blank and its context of surrounding words constituted 
an individual “system,” the entropy of which was 
computed from the relative frequencies with which 
each alternative was proposed by 50 subjects trying 
to guess the missing word. Computation used the 
basic formula for “average entropy”: 


H = - LJ pilog.pi 
i 


The correlation scattergram between cloze and 
uncertainty measures for each of the 175 words was 
abnormal. The rank-difference correlation between 
the distributions reached a highly significant value 
of -.87. 

When, for each word in series, the cloze percent- 
age and its paired relative uncertainty estimate were 
plotted in opposition on a 100-point scale, about half 
the pairs exhibited a roughly complementary relation- 
ship. Exploration revealed that any cloze percentage 
is precisely complementary to the “maximum re- 
maining relative uncertainty” of the system con- 
cerned. Such “maximum remaining” values were 
computed by removing the proportion of cloze 
responses from any set of response alternatives, 
calculating the maximum absolute uncertainty of the 
possible alternatives remaining (as if all “wrong” 
alternatives), and then dividing by the maximum un- 
certainty for the whole system that included the cloze 
proportion. 

Many of the 175 word-response systems yielded 
actual remaining uncertainty values much smaller 
than their corresponding maximums. The difference 
between the observed and maximum values was as- 
sumed to be that part of any system’s total response 
performance not explained by organization toward 
production of the “correct” response, or by mere 
disorganization (uncertainty), or even by both to- 
gether. The difference appeared to involve an active 
influence that mis-directed, that tended to make sub- 
jects agree on a “wrong” response, and this differ- 
ence was postulated to be an “index of misdirection.” 
The following formula was proposed to express total 
performance with regard to any blank’s system: 


Cloze % + Rem.Rel.H + Misdirection = 1.00 


All three sorts of measures were computed for 
each word in series, and analysis showed all three 
distributions to be abnormal. The rank correlation 
coefficient of the cloze and remaining relative uncer- 
tainty distributions was -.83. 

Various ways in which cloze procedure could be 
applied to communication problems, at various places 
in the process that links encoder and decoder, were 
illustrated and discussed. 

127 pages. $1.59. MicA 55-592 
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IN KARL BARTH, EMIL BRUNNER, 
REINHOLD NIEBUHR, AND PAUL TILLICH 


(Publication No. 10,808) 


John Rodman Williams, Jr., Ph.D. 
Columbia University, 1954 





This paper is an exploration of the use and signif- 
icance of the Imago Dei concept in the thought of con- 
temporary theologians. The study is based on Emil 
Brunner’s Man in Revolt and his Dogmatics, Vol- 
ume 2; on Karl Barth’s Church Dogmatics, Volume I, 
Part 1, and Volume III, Parts 1 and 2; on Reinhold 
Niebuhr’s The Nature and Destiny of Man; and on 
Paul Tillich’s Systematic Theology, Volume I. 

Emil Brunner, after quoting the Genesis origin of 
the Imago Dei concept — “And God said: Let us make 
man in our image, after our likeness” — adds: “The 
whole Christian doctrine of man hangs upon the inter- 
pretation of this expression” (Man in Revolt, p. 93). 
This same viewpoint the dissertation writer espouses 
- or, to put the view somewhat differently — a true 
understanding of man presupposes an adequate doc- 
trine of the Imago Dei. 

Now to arrive at this “adequate doctrine” it is 
important to know what is being said today. A study 
of these four theologians was called for in light of the 
fact that each has made some contribution to contem- 
porary thinking on the subject. The first part of the 
paper attempts to expound and compare their views 
concerning the doctrine. This description traces the 
doctrine of the Imago Dei through the three-fold 
































movement of “Man as Created,” “Man as Sinner,” 
and “Man as Redeemed.” 

The research brings to light a variety of interpre- 
tations of the Imago Dei. For Barth the doctrine is 
observed to refer to an analogy of relation, namely, 
that God who exists in self-relatedness is in similar 
manner related to man and man to his fellowman. 
For Brunner the doctrine specifies the ontological- 
cognitive-responsive relation which exists between 
God and man. For Niebuhr the Imago Dei expresses 
the height of self-consciousness in man, a dimension 
of freedom. For Tillich the doctrine points to an 
analogy of being between God and man, or between 
God and man, or between the power of being and be- 
ing’s essential realization in human nature. 

The significance of these interpretations for the 
theologian’s doctrine of man is elucidated in a sum- 
mary at the conclusion of each exposition. 

The last part of the paper is an evaluation of the 
various viewpoints against a Biblical norm. The 
writer outlines a statement of “The Imago Dei in the 
Bible” which suggests that the Biblican concept is 
analogical and that the doctrine of the Imago Dei is 
the reflection of a relation between God and man 
which may be termed dynamic theism. Against this 
Biblical criterion the contributions of the theologians 
on the Imago Dei doctrine are variously weighed and 
evaluated. 

The writer’s conclusion is that for all the rich 
contribution of contemporary theology to thinking 
upon the doctrine of man it has not yet grappled ade- 
quately with the Biblical teaching about the Imago Dei. 

282 pages. $3.53. MicA 55-593 
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ON THE SCALING OF PSYCHOLOGICAL 
DATA BY LATENT STRUCTURE ANALYSIS 


(Publication No. 11,103) 


Richard Burton McHugh, Ph.D. 
University of Minnesota, 1954 


The main objective of this dissertation has been 
to study the role of identification theory and statisti- 
cal technique in the measurement of unobserved (la- 
tent) traits by means of observed (manifest) test be- 
havior, a type of measurement termed scaling. 

The first chapter, “The Measurement of Manifest 
Behavior and of Latent Traits,” contains an informal 


466 


discussion of the theoretical background of measure- 
ment models (or scales), of various psychological 
scaling methods, and introduces the problem of test 
scaling by a structural model of the Latent Structure 
type. 

In chapter two, which is entitled “Structural Mod- 
els and Identification in Latent Structure Analysis,” 
the concepts of structure, model, and identification 
were illustrated and used to formulate in a postula- 
tional fashion several Latent Structure models. The 
cardinality and dimensionality of the scales of the 
latent and manifest variables, the probabilistic na- 
ture of the generalized trace function constituted the 
salient criteria. 
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“Statistical Inference for some Models of Latent 
Structure Analysis,” chapter three, considers the 
application of maximum likelihood to the problem of 
point estimation of structural parameters in four 
Latent Structure models. An asymptotic test crite- 
rion was also developed appropriate to the evaluation 
of the number of significant classes in Lazarsfeld’s 
Latent Class model. 

In chapter four, *The Scaling of Machine Design 
Ability -— a Numerical Example of Models C, and C,,,” 
some of the foregoing developments were exemplified 
in an application to concrete empirical data. 

: 279 pages. $3.49. MicA 55-594 


THE AMERICAN ADVERTISING MAN: 
A STUDY OF HIS ATTITUDES AND VALUES 


(Publication No. 11,112) 


Warren Eugene Olson, Ph.D. 
University of Minnesota, 1954 


The purpose of this study has been to discern and 
delineate the major attitudes, values, and beliefs of 
the American advertising man by analyzing the con- 
tents of his trade journals, textbooks, trade books, 
and advertisements in the years 1944 and 1949. Al- 
though the ad man is worth studying as a fairly unique 
type of industrial man, a knowledge of his ideology 
takes on increased importance by virtue of his activ- 
ity in politics and for the government. Thus, it 
seems quite desirable to explore the ideas and images 
of a group who may be having a decided effect upon 
American social and political life. 

The ad man’s conception of human nature and his 
attitude toward the common man comprise an impor- 
tant part of his mental perspectives. By analyzing 
his image of the common man at four descending 
levels of abstraction, one finds that the mass market 
man of contemporary America is primarily governed 
by emotion and is hardly addicted to reasoning. This 
image appears consistently, from the theoretical 
statement about human nature to the actual content of 
advertisements as revealed in a content analysis. 
Condescension seems to be the ad man’s dominant 
attitude toward the common man, an attitude which 
tends toward extreme pessimism. 

The advertising man’s self-image shows him to 
be a real businessman, a practical psychologist, a 
creative artist, and a personality salesman. Further, 


he aspires to professional status, a fact documented 
by his concern with education, specialization in agen- 
cies, organizations, scientific techniques, and ethics. 
His relationship to the world of business is that of 
being the “voice of business.” In addition, he func- 
tions as the “high priest” of the “religion of business.” 
He believes that advertising is the “spark” necessary 
to a dynamic economy and that it has beneficial 
results. 

Advertising’s social role receives major empha- 
sis from articulate ad men. They view it as an excel- 
lent medium of public education and assert that vari- 
ous social causes can be promoted most efficiently 
by advertising. Advertising and progress are virtu- 
ally identified by advertising spokesmen, for they 
believe that the greater share of material and cultural 
progress in America has been stimulated by adver- 
tising. It thus appears that advertising is a social 
force of great magnitude. However, the ad man’s 
relationship to society is basically antagonistic, for 
he is the aggressor in a type of psychological war- 
fare which culminates in public acquiescence to his 
skilled manipulation. An antidote for this antagonism 
is the assumption of social responsibility, a strata- 
gem which finds widespread sanction in the advertis- 
ing industry. 

Advertising has become increasingly important in 
politics and in furthering governmental policies and 
programs. Advertising writers view this develop- 
ment with pride and approval and present a rationale 
in its favor. Public apathy can be overcome only by 
using advertising techniques, they argue, thus irra- 
tional persuasion must be used to communicate es- 
sential information. 

The ad man’s role in politics can best be termed 
the “man-behind-the politician.” He views himself 
as an elite manipulator of the public mind, and if 
given the opportunity, he can sell candidates as effec- 
tively as he sells soap. His blueprint for a political 
campaign seems to have been followed in the 1952 
presidential campaign, for both parties relied upon 
advertising agencies to a considerable extent. How- 
ever, the ad man’s activities in politics and in behalf 
of the government raises a fundamental problem: 
Are these practices compatible with democratic po- 
litical processes ? The answer ultimately hinges 
upon the extent to which irrationally persuasive tech- 
niques, applied systematically, tend to delimit the 
flow of information upon which free discussion and 
decision depends, both of which are necessary for 
democracy. 440 pages. $5.50. Mic 55-76 
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SOCIOLOGY, GENERAL 


RELATIONS OF ECOLOGICAL AND 
SOCIOLOGICAL CHARACTERISTICS OF URBAN 
SUB-AREAS OF A MIDDLE-SIZED CITY 


(Publication No. 11,140) 


James Daniel Cowhig, Ph.D. 
Michigan State College, 1954 


A continuing problem in urban sociology has been 
that of the refinement of the analysis of the phenom- 
ena of urban life. This dissertation was concerned 
with the problem of the delineation of sub-areas 
within the city on the basis of criteria which were 
primarily sociological. This delineation permitted 
the comparison and analysis of intra-urban areas. 

Interviews of an areal sample of 573 residents of 
the city of Lansing, Michigan were utilized as a basis 
for a delineation of intra-urban areas. These areas 
were delineated on the basis of the degree of inter- 
personal contact within the local area. Three general 
types of areas were delineated: Those characterized 
by a high, middle, and low degree of inter-personal 
contact — or degree of ‘intimacy.’ These areas were 
then analyzed on the basis of ecological and urban 
sociological theory, and the information available 
from formal agencies. 

In general, it was found that social areas charac- 
terized by a high degree of intimacy were also char- 
acterized by a high average land value and a high 
proportion of owner-occupied dwelling units. A more 
intensive analysis revealed certain exceptions to this 
general relationship, and thus those areas presented 
problems for additional research. It was also found 
that the relationship between the location of the 
dwelling unit and the land value of the dwelling unit 
was contrary to that hypothesized by the Burgess 
Zonal Hypothesis, i.e., there was an inverse relation- 
ship between land value of the dwelling unit and dis- 
tance from the functional center of the city. The so- 
cial psychological definition of high-status areas was 
found to be compatible in all cases with the economic 
definition of high-status areas. 

An analysis of the local area revealed that al- 
though the local area — or neighborhood — served as 
a shopping center for the population of the area, so- 
cial activities were carried on with little regard to 
the local area. Formal organizational membership 
was found to be less important within the local area 
than outside of the local area, and in all cases, mem- 
bers of formal organizations had a higher socio- 
economic status than non-members. The presence of 
friends within the local area was not significantly 
related to the degree of local intimacy, but the fact 
that three friends could be named, did differentiate 


high social areas from low social areas. Informal 
associations within the local area were found to be 
relatively unimportant for residents of all of the 
types of social intimacy areas. 

These findings suggest that the usual picture of 
the urban dweller which is painted by the urban soci- 
ologist is in need of some modification. Comparabil- 
ity and applicability of the findings of this study may 
be evaluated by comparing the functional description 
of Lansing offered in this study with a functional de- 
scription of other cities. 

It was also suggested that human ecology and so- 
ciology would continue to develop in divergent direc- 
tions. 180 pages. $2.25. MicA 55-595 


OCCUPATION AND VOLUNTARY 
ASSOCIATIONS: A CASE STUDY 


(Publication No. 10,579) 


William Martin Evan, Ph.D. 
Cornell University, 1954 


The point of departure of this study was the obser- 
vation of a cross-cultural anomaly. In Europe, urban 
consumer co-operatives are principally comprised of 
manual workers, whereas in America they consist 
largely of non-manual workers. This prompted the 
formulation of the specific problem of this study: 
What are the determinants of the relationship between 
occupation and affiliation with and participation in a 
consumer co-operative in “Mayfair,” a medium-sized 
university community? The general problem of this 
study, of which the specific problem is a special case 
in this country, is: What are the determinants of the 
frequently-observed positive relationship between 
occupational status and affiliation with and participa- 
tion in voluntary associations ? 

The frame of reference developed for this study 
consists of four interrelated elements: context, actor, 
orientations and characteristics, and action. Apart 
from the expectation that the socio-cultural, commu- 
nity, and organizational contexts would clarify the 
problem, it was hypothesized that ten classes of vari- 
ables of orientations and characteristics would “ex- 
plain,” “specify,” or “interpret” the relationship 
between the actor and action variables. The research 
design called for non-participant observation, inter- 
viewing of informants, analysis of documentary ma- 
terials, and a survey. 

The three contexts are analyzed in relation to the 
general and specific problems. In analyzing the 
socio-cultural context it is shown that the social 
structure of America — a universalistic-achievement 
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type — has produced a labor movement that is not 
conducive to affiliation with and participation in con- 
sumer co-operatives. In contrast, the social struc- 
ture of European countries — a universalistic- 
ascription type — has generated a labor movement of 
which consumer co-operation is an integral part, thus 
stimulating manual workers to affiliate and partici- 
pate. 

With regard to the general problem, analysis of 
the contextual factors indicates that the auxilliary 
power and influence function of voluntary associa- 
tions in the stratification system, the prevalence of a 
de facto exclusion policy, and the differential evalua- 
tion of occupations — all contribute to the lower rate 
of affiliation and participation of manual workers 
than of non-manual workers. 

The community-contextual factors important for 
the general as well as the specific problem pertain 
to the stratification system of “Mayfair” which is 
analyzed in terms of Weber’s three “orders.” The 
cumulative effect of the lower position of manual 
workers on each of these stratification continua is 
exclusion, actual or perceived, from voluntary asso- 
ciations. 

The organizational context deals with the impact 
of the structure and functioning of the consumer co- 
operative on occupational differentials in affiliation 
and participation. During all three phases of the or- 
ganization’s history (social movement, transition, 
special interest group) it is shown that contextual 
factors have impeded the affiliation of manual 
workers. 

Following the discussion of the contexts of affilia- 
tion and participation, an analysis is presented, based 
upon survey data, of both the general and the specific 
problem. The analysis of occupational differentials 
in affiliation reveals differentiating characteristics 
that are interpreted as “determinants” of affiliation. 
Among manual workers, a significantly higher pro- 
portion of members than non-members are ‘rational 
consumers,” “liberals,” are involved in a trade union, 
and have a middle-class orientation. Among non- 
manual workers, a significantly higher proportion of 
members than non-members are stockholders in 
commercial enterprises, Protestants, have a higher 
rate of affiliation with and participation in voluntary 
associations, and have a rural background. 

The analysis of occupational differentials in par- 
ticipation in the co-operative discloses that the con- 
ventional direct relationship between occupational 
status and participation in voluntary associations is 
reversed for the “activity” and “value identification” 
dimensions. The relationship between occupational 
status and the activity score is “specified” by the job 
security score and is independent of other hypothe- 
sized intervening variables. On the other hand, the 
relationship between occupational status and the value 
identification score is “interpreted” by the conserva- 
tism score and is independent of the other hypothe- 
sized variables. The third dimension of participation 
in the co-operative, “decision making,” is not signifi- 
cantly related to occupational status, though the differ- 
ences tend in the direction of a conventional direct 
association. Correlating occupational status with the 





composite participation score yields a curvilinear 
relationship. 

The general problem of occupational differentials 
in voluntary associations is likewise analyzed in 
terms of affiliation and participation. The relation- 
ship between occupational status and affiliation is 
partially “interpreted” by the variable of “preference 
for working with people or things” and is “specified” 
by all but four of the other hypothesized intervening 
variables. The relationship between occupational 
status and participation, measured by the Chapin So- 
cial Participation Scale, is independent of most of the 
hypothesized intervening variables and is “specified” 
by the rest. 

The generalizability of the findings is considered 
and implications are drawn for theory and research, 
particularly regarding the consumer co-operative and 
trade union movements in America, voluntary asso- 
ciations, occupational sociology, and the integration 
of the psychological, the cultural, and the sociologi- 
cal levels of analysis. 

346 pages. $4.33. MicA 55-596 


DIFFERENTIALS IN MORBIDITY AND IN THE 
USE AND COST OF HEALTH SERVICES IN 
WAKE COUNTY, NORTH CAROLINA 


(Publication No. 11,145) 


Sheldon Gaylon Lowry, Ph.D. 
Michigan State College, 1954 


There has been a pronounced increase in interest 
and activities in the field of health and health care in 
the last few years, both in North Carolina and the 
country as a whole. The present study was conceived 
as a result of a need for more information concerning 
the social and economic factors associated with health 
and the health care activities of the people of the state. 

The investigation was based on a house-to-house 
canvass of a two percent sample of Wake County, 
North Carolina. The major objective was to collect 
and analyze data which could be used in planning 
more effective health programs for the county and to 
provide a basis whereby basic principles could be 
derived so that the health program of the county, the 
state, and the nation may proceed on a sound basis. 
The analysis was based on three dependent variables, 
morbidity, the use of health services and facilities, 
and the cost of health services and facilities. These 
variables were analyzed in terms of a set of selected 
social and economic factors or independent variables. 
Some of the more important conclusions are summa- 
rized below. 

In the reporting of illness the informant is not 
only influenced by the objective presence or absence 
of some morbid condition, but he is especially influ- 
enced by his definition of what constitutes illness. 
This definition of illness is based largely on stand- 
ards of health and health care which have been de- 
rived from past experience or which have been 
handed down from generation to generation. Since 
the standards of health and health care of medical 
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science are based primarily on objective information 
and those of the layman on a combination of objective 
informaticn, customs, habits, attitudes, and supersti- 
tions, objective need for medical attention and the 


felt needs of the individual do not necessarily coincide. 


Furthermore, since subsequent behavior is based 
largely on the felt needs of the individual, these felt 
needs are of primary importance in any considera- 
tion of the use of health services and facilities. Of 
course, the use of health services and the felt needs 
themselves are also affected by conflicting goals, 
ability to pay, and attitudes toward the various means 
available for meeting the needs. On the whole, the 
higher social and economic groups appear to be more 
nearly recognizing and meeting their objective health 
needs than are the lower groups. This is due not only 
to differences in health standards, but also to ability 
to pay for the needed services. 

Cost of health care, but particularly ability to pay, 
also influence the use of health services. However, 
ability to pay is a relative matter which depends not 
only upon family income or other economic resources, 
but also on other financial obligations, spending hab- 
its, conflicting goals and aspirations, and even the 
felt needs. Cost, in turn, is affected by the amount 
and type of service used. 

375 pages. $4.69. MicA 55-597 


THE FUNCTIONS OF RELEVANT 
POWER AND AUTHORITY GROUPS IN 
THE EVALUATION OF COUNTY AGENT 
PERFORMANCE: FOUR SELECTED 
AGENT SITUATIONS 


(Publication No. 11,151) 


Jack Joseph Preiss, Ph.D. 
Michigan State College, 1954 


The initial premise of this monograph is that it is 
desirable and practical to explain human action in 
terms of its manifestations in group life. Groups and 
individuals are, in an action sense, parts of definable 
situational wholes. These wholes cannot be reduced 
into their components (structure, individuals, value 
orientation) without losing some of their gestalt qual- 
ity and thereby sacrificing much of their motivational 
significance. The task here is to find ways of analyz- 
ing the components of observed behavior by means of 
a set of categorical abstractions, while retaining the 
historical unity manifested by that behavior. 

Part One deals with the construction of a typology 
for analyzing social behavior within a multi-level 
theoretical framework. The bed-rock of human moti- 
vation is assumed to be the effort to control tangible 
and intangible resources for the realization of de- 
fined ends or goals. On the conceptual level, power 
and authority are defined in terms of elemental char- 
acteristics which can be determined for every social 
group. The combined elements of power and author- 
ity which a group possesses determine its behavior 
patterns in social relations. Consequently, the posi- 
tion of any social group on a continuum having power 





and authority as its polar “ideal types” will indicate 
the type of behavior which characterizes the group in 
action situations. American culture, the systems of 
organized agriculture in the United States, and the 
role of the county agricultural agent are discussed 
as illustrations of the multi-level approach to behav- 
ior theory. This approach is contrasted with other 
broad behavioral theories, particularly Freudian 
psychology and scientific rationalism. 

In Part Two, using the power-authority typology 
as a classificatory device, four Michigan county 
agricultural agent situations are analyzed with re- 
spect to (a) the structure of formal and informal 
groups which participate in agriculture, (b) the inter- 
action of the agents with these groups, and (c) the 
images which agents and group leaders have of one 
another. Of the four agents studied, two were rated 
“successful” and two “unsuccessful” by the Michigan 
Cooperative Extension Service. The agents and 
counties examined were reasonably matched on sig- 
nificant comparable factors, such as size, location, 
type of farming of the counties, length of service of 
the agent, etc., leaving the rated performance as the 
major variable. Observed behavior, interviews with 
agents and county leaders, and historical data sup- 
plied material for describing each agent situation. 

In Part Three, as a result of comparing the four 
agent situations, and by applying historical and psy- 
chological criteria of performance, it is suggested 
that: (a) rated success is not primarily the result of 
measured accomplishment on specific agricultural 
programs. Neither is it consistent with personality 
configurations, as measured by a standard psycho- 
logical test, (b) the authority orientation of the Ex- 
tension service renders it subject to domination by 
power-oriented agricultural organizations, and 
(c) possession of control by power groups permits 
them to determine the success rating of agents by 
influencing the evaluative standards of the state Ex- 
tension administration. The implications of this re- 
search in terms of altering or continuing the present 
manner of rating agent performance are then exam- 
ined. The summary findings of the agent rating 
process are related back to the multi-level theory of 
control, and the results of and weaknesses in the 
procedure are discussed. 

471 pages. $5.89. Mic 55-77 


STUDIES IN THE DERIVATION OF LIFE TABLE 
MEASURES FROM SINGLE CENSUSES 


(Publication No. 11,036) 


George Joseph Stolnitz, Ph.D. 
Princeton University, 1952 


Adequate statistical documentation of the compo- 
nents of population change is lacking for most of the 
“underdeveloped” areas of the world. In view of the 
growing interest in the demographic status and pros- 
pects of such regions, students of population have 
recently begun to improvise special ways of over- 
coming this deficiency. Such efforts have largely 
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taken the form of inferring the nature of fertility and 
migration movements from census information, which 
is becoming increasingly available for statistically 
“immature” populations and is likely to be the major 
source of demographic data for such groups for many 
years. As yet comparatively neglected have been the 
possibilities of deriving measures of mortality by 
indirect means. 

The present work proposes a way of constructing 
life tables when the basic data required by conven- 
tional methods are not available. Such methods gen- 
erally presuppose the existence of a statistical situa- 
tion in which deaths are classified by age and can be 
related to numbers of persons at risk. Occasionally, 
too, the chances of surviving (or dying) at different 
ages can be estimated satisfactorily through the use 
of proximate censuses. Both types of primary mate- 
rials can be dispensed with by the method developed 
in this study, which deals with the opportunities for 
making life table inferences on the basis of single or 
isolated enumerations. 

It is shown that the life table measures yielded 
for most ages by a single-census approach will, if 
correctly estimated, be practically identical with the 
ones furnished by detailed actuarial investigations; 
for ages where the two sets of values may differ sen- 
sibly, the former can be adjusted to accord very 
closely with the latter. Having established the con- 
ceptual adequacy of the approach, attention is then 
directed to the prospects of deriving reliable esti- 
mates in practical applications. Since it can be anti- 
cipated that part of the data needed for single-census 
measurement will often be lacking, a number of ap- 
proximation methods are developed which are in- 
tended to overcome probable statistical deficiencies 
or to minimize their effects upon the accuracy of the 
life table estimates. 

The single-census system is applied to a large 
number of separate enumerations in Part II and the 
resulting life table measures compared with the ones 
yielded by conventional methods. Since the purpose 
of these comparisons was to assess the adequacy of 
the approach under relatively unfavorable statistical 
circumstances, the tests have been guided by rather 
elaborate and in some respects artificially severe 
experimental controls. 

It was found that the prospects of deriving satis- 
factory estimates were generally encouraging. 
Though the possibilities of error inhering in single- 
census methods are undesirably large, they do not 
seem sufficient to prevent the attainment of valuable 
life table insights in many practical situations. Such 
possibilities are probably no larger than those im- 
plicit in many existing estimates for statistically 
“immature” populations. 

Three original applications of the single-census 
system were attempted. These pertained to the 
American native whites of 1890 and to the Korean 
nationals and Brazilian natives of 1940, for which the 
derivation of life tables by conventional methods is 
not possible. Our study of the first group showed 
how to present approach may also be utilized for 
making historical investigations of mortality. 

In the course of the analysis, 1 number of 


subsidiary issues were raised which are of general 
demographic interest. These are summarized at the 
end, where the detailed findings of the previous chap- 
ters are reviewed briefly. A concluding section out- 
lines the major prospective uses of single-census 
methods. It is seen that the latter open the way to 
several additional lines of investigation which should 
often prove useful in other areas of population re- 
search. 907 pages. $6.34. MicA 55-598 


WOMEN IN THE TIME OF THE 
ICELANDIC FAMILY SAGA 


(Publication No. 10,693) 


Martha Hannah Storek, Ph.D. 
Bryn Mawr College, 1946 


This study is concerned with certain sociological 
aspects of the position of women in the period of the 
Icelandic Family Saga society — about 930 to 1030 A.D. 
It was a society in which men occupied a leading role 
in a Free State founded by an aristocracy of chief- 
tains and landowners from Norway who believed in 
the essential quality of a reasonably democratic way 
of life. The women of this society, although legally 
and politically restricted, and bound by rigid social 
convention enjoyed considerable freedom and inde- 
pendence. This is evidenced by the Family Sagas — 
the chronicles of the founding families of Iceland —- 
which reflect conditions as they probably existed. 

This study consists of two chapters. The first 
chapter presents the women in five Icelandic Family 
Sagas, a description of them and of the events rele- 
vant to their position. The second chapter portrays 
these women and those from other sagas in relation 
to the family, the customs associated with betrothal, 
marriage and divorce. From the material of this 
study, chiefly the second part with its contrast of 
saga and law (The Graygoose, Icelandic law; Ger- 
manic and Scandinavian law sources) it becomes 
clearly evident that the women of the Family Saga 
period enjoyed great freedom and independence, and 
in greater measure than ascribed to them by the law. 

The atmosphere of the Family Saga period was 
harsh, even bleak, and its demands were equally so. 
The conditioning concepts inherent in family relation- 
ships were not soft, convenient rules of conduct ac- 
cording to which one lived the good life. Instead they 
were the realistic, intensely vigorous Germanic con- 
cepts of honor, revenge, and loyalty. For the most 
part the women of the Family Sagas assumed the re- 
sponsibilities basic to the structure of Family Saga 
society. The women of these sagas were usually 
women of remarkable strength and vigor — mental 
as well as physical vigor. Some of the women were 
admirable and sympathetic; others were headstrong 
and self-centered. Bergthora, the magnificent wife 
of Njal, had such loyalty to her husband and family 
that she preferred to burn with Njal and their sons 
in the doomed house rather than to leave the house 
and save her life as Njal’s foes asked of her. She 
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said to them, “As a young woman I was given to Nijal. 
I promised him then that we would share one fate.” 
Matching Bergthora in resoluteness and strength of 
will but relentless in the pursuit of personal satisfac- 
tion was Hallgerd, the wife of Gunnar. When Gunnar 
was overtaken by his enemies and was nearing the 
end of his strength, he asked Hallgerd to give him 
two strands of her long hair so that he might twist 
them into a string for his bow and thus fend off his 
foes somewhat longer. Hallgerd cried, “Now shall I 
remember the slap you gave me (when she had been 
responsible for a cheese theft. Stealing was one of 
the gravest offenses but, because women were not 
held to account for their actions, Gunnar had to make 
that good) and it is nothing to me whether you manage 
to hold out against your enemies or not!” 

The translation of the saga material for this study 
has had to be a literal one in order that the terminol- 
ogy pertaining to custom and law might be presented 
faithfully and also factually, frequently at the expense 
of good prose style. It is, however, of greater soci- 
ological interest to read that “if the marriage con- 
tract was agreed upon, the betrothal was made fast by 
handclasp and the woman was fastened by consent of 
her relatives” than to read that two people “became 
engaged and shortly after that they were married.” 
Or again (in the instance of a father instructing his 
daughter in the procedure of divorce), “name witnes- 
ses at the side of Hrut’s bed and declare yourself 
divorced from him according to the law...call wit- 
nesses again at the main door. After that ride to the 
Thing (assembly) and come to me.... When she 
came to him at the Thing, he went to the hill of laws 
and declared Unn’s divorce from Hrut.” How much 
more useful than ‘Unn divorced herself from Hrut 
and went home.” 305 pages. $3.81. MicA 55-599 


THE PROCESS OF SECULARIZATION IN THREE 
CEYLONESE PEASANT COMMUNITIES 


(Publication No. 10,607) 


Stanley Jeyaraj Tambiah, Ph.D. 
Cornell University, 1954 


The aim of this thesis was to investigate some 
aspects of the process of secularization in three 
Ceylonese peasant communities. The communities, 
though having a common culture base and sharing the 
same institutional backgrounds, differed in certain 
important respects. One community was an isolated 
jungle village (Elaga) exposed little to secular con- 
tact and having minimal communication with the out- 
side world, Another was a highland village (Watta), 
lying in the midst of tea estates and experiencing 
much contact with certain channels of secularization. 
The third (Colony) was a planned community which 
was settled by peasants from diverse areas. The 
Colony lacked the stability of the other two and is 
essentially a dynamic situation. 

Before embarking on the analysis of the data, a 
review of pertinent literature was undertaken in 


search of an adequate theoretical scheme which might 
serve as a guide for organizing and analysing the data. 
Some of Redfield’s writings were studied first, but 
certain inadequacies in his theory and research nec- 
essitated the examination of alternative formulations 
by Toennies and Durkheim. After this critical review 
of literature a broad theoretical approach to the proc- 
ess of secularization in peasant society was formu- 
lated. 

The scheme of analysis adopted in this work was 
divided into independent variables (secular contact) 
and dependent variables (social structure and values). 
The mode of attack chosen was a comparison of three 
communities exposed differentially to certain chan- 
nels of secular contact, and the study of the impact of 
these stimuli on the social structure and value sys- 
tem of each of the communities. Quantitative indices 
enabled somewhat precise comparisons. Ethno- 
graphic and historical materials were used to provide 
the context and to illustrate and support the quantita- 
tive results. The independent variables having a rel- 
evance for secular contact were education, newspa- 
per reading, cinema attendance, radio listening, 
knowledge of international affairs, economic status 
and age. The social-structural indices (dependent 
variables) were visiting patterns, agricultural pro- 
duction relationships and participation in special in- 
terest groups. In the sphere of values (dependent 
variable), family values, conception of social status, 
and economic traditionalism-rationalism were the 
complexes investigated. 

Analysis was concerned with the outcome of two 
theoretical interests. One was the validity and the 
usefulness of Redfield’s traditional-secular contin- 
uum. Could three communities in Ceylon, each man- 
ifesting different evidences of change, be placed on a 
continuum with regard to their exposure to certain 
secularizing influences, their characteristics of 
social structure and values? The second focus was 
the understanding of the process of transition in 
peasant Ceylon. Since a major concern was the in- 
vestigation of the functional relationships between 
the variables, a systematic analysis necessitated a 
set of hypotheses. These hypotheses were derived 
from the initial theoretical formulation and dealt with 
the following problems: (a) Inter-relationships be- 
tween the channels of secular contact. (b) The im- 
plications of secular contact for changes in social 
structure and values. (c) The interdependence and 
differential change of different clusters of values. 

(d) The consistency or lack of consistency between 
social relationships and value assertions. (e) The 
relationships between aspects of social structure 
and the investigation of those aspects most sensitive 
to change. (f) The detection of the channels of secu- 
lar contact most crucial for change, etc. 

The traditional-secular continuum was found use- 
ful for organizing the data on Elaga and Watta, but 
not for the facts pertaining to the Colony. The first 
two are stable villages and therefore social differ- 
ences between them could be attributed to differ- 
ences in exposure to secular contact. But the Colony 
is qualitatively different. It is a planned community 
and certain dynamic properties, lacking in Watta and 
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Elaga, are present in its midst. Its deviation from 
traditional patterns is not so much due to secular 
contact but to the problems and tasks of social or- 
ganization confronting the settlers. Watta is a stable 
community in transition; the Colony is a dynamic 
situation in which the settlers are forging new pat- 
terns of social life. | 

In both Watta and the Colony the channels of secu- 
lar contact manifested positive relationships with 
certain secular forms of social structure and values. 


The growth of special interest organizations is a 
critical index of secularization of social relationships. 
Although these two communities were traditional 
in family values, they manifested secular trends in 
their status and economic values. Elaga, the iso- 
lated community, was traditional in social struc- 
ture and values, and therefore was a convenient 
base line for gauging the extent of change in Watta 
and the Colony. 

441 pages. $5.51. MicA 55-600 
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ATTITUDES OF SPEECH DEFECTIVES TOWARD 
HUMOR BASED ON SPEECH DEFECTS 


(Publication No. 11,175) 


Leola Schaper Horowitz, Ph.D. 
Stanford University, 1955 


Humor plays an important part in our lives, and 
since the handicapped individual is so often the “butt” 
of the joke, it becomes important to discover the at- 
titude of such an individual toward this sort of humor. 
This study had a two-fold purpose: 

1. To determine the attitude of the speech defec- 
tive toward humor based on handicaps in gen- 
eral and defective speech in particular. 

. To determine the attitude of the non- 
handicapped person in regard to humor based 
on handicaps in general and on speech defects 
in particular. 

Twenty-five subjects in each of the groups — 
articulatory, stuttering, and control — individually 
rated forty-five jokes for humor and for the degree 
of humiliation to a character who was underlined in 
each joke. Of the forty-five jokes, there were fifteen 
in each of the following categories: jokes involving 
the speech handicapped, the physically handicapped, 
and innocuous jokes. 

After the jokes were rated for humor and humili- 
ation and after consideration had been given to 
whether the subjects would tell the joke to a group in 
which a person similar to the character underlined 
in the joke was present, the various handicaps were 
placed in rank order by the subjects for three situa- 
tions — social, occupational, and school. After the 
ordering was completed, a sheet was presented to 
each subject on which he indicated whether he knew 
any persons who had any of the various defects under 
consideration. 

An interview was then held with each subject to 
probe more deeply into the meanings of the ratings 
to obtain further expressions of his attitudes toward 
jokes based on speech defectives and, secondarily, 
toward jokes involving physically handicapped 
persons. 

From the results of the analyses it is possible to 


make some generalizations. Stutterers do not like 
jokes based on stuttering. Stutterers feel their dis- 
ability strongly. They feel that they receive more 
social disapproval than those who are physically 
handicapped. This is because stutterers sense an 
element of “psychological weakness” in their disabil- 
ity. They have failed to learn to speak correctly and 
they attribute this failure to inner weakness. All of 
these attitudes and tendencies in stutterers combine 
to create group feeling. 

In contrast to the stutterers, the subjects with 
articulatory defects do not show commonality of atti- 
tude in their dislike for jokes based on articulatory 
defects. Those in the articulatory group who feel 
that they have a disability as such (regardless of 
whether it is severe) tend to develop attitudes simi- 
lar to stutterers. Others in this group feel that their 
defects are slight and are more of a blemish than a 
disability. They feel, too, with some justification, 
that the public in general does not regard such de- 
fects as constituting a disability. The subject with 
an articulatory defect lacks the identification with a 
group that was so apparent among stutterers. 

The subjects in the control group tended to have 
conflicting attitudes. For some subjects a handicap 
warranted sympathy; other subjects tended to be 
hard and cold in their attitudes, although the attitude 
was often presented under the guise of being realis- 
tic. The control subjects did not have a very clear 
understanding of the handicapped, and in some cases 
there was little interest in such problems. Many of 
the control subjects doubted that the attitudes of the 
non-handicapped individuals toward the handicapped 
could be changed and some even questioned whether 
such changes were warranted. 

Speech clinicians and teachers in general may 
find value in the results of this study, both in their 
relationship with the handicapped individual and in 
aiding the general population to a better understand- 
ing of the handicapped. 

113 pages. $1.41. MicA 55-601 
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THE PUBLIC SPEAKING OF 
GEORGE EARLE CHAMBERLAIN: A STUDY OF 
THE UTILIZATION OF SPEECH BY A 
PROMINENT POLITICIAN 


(Publication No. 11,182) 


Frank Livezey Roberts, Ph.D. 
Stanford University, 1955 . 


George Earle Chamberlain was governor of Oregon 
from 1903 to 1909, and U. S. Senator from 1909 to 
1921. He was a United States Shipping Board Com- 
missioner from 1921 to 1923. As governor and sena- 
tor he was identified nationally with the progressive 
movement and with the “Oregon System” of initiative, 
referendum, and recall, and with popular election of 
United States senators. Chiefly concerned in the 
Senate initially with legislation of special interest to 
the West — federal land policy, conservation, river 
and harbor development, and railroad regulation — he 
gained greatest prominence as chairman of the Sen- 
ate Military Affairs Committee from 1913 to 1919. 
An advocate of increased military preparedness and 
of universal military training, he sponsored the 
major military legislation bills during the war but 
clashed spectacularly with the Administration over 
the management of the war effort. 

The purpose of this study is to evaluate Chamber- 
lain as a political speaker through a determination of 
the main lines of his political thought, the application 
of his political convictions to specific issues, the 
means he employed to reinforce his judgments in pub- 
lic addresses, the relationship between his words and 
events and his words and the words of those about 
him, and the role his speaking played in his times. 

_ The focus of the study is upon his speaking as re- 
ported in the Congressional Record supplemented by 
MSS and published texts of public speeches. Addi- 
tional insight is afforded by his personal papers in 
the possession of a grandson, H. Rowan Gaither, Jr., 
interviews with his contemporaries, newspaper and 
magazine reports and comments, and specialized 
studies. 

The dissertation includes a biographical sketch, 
an account of two gubernatorial and three senatorial 
campaigns, and an evaluation of his public speaking 
and Senate debating on such major questions as con- 
servations, the railroads and waterways, Panama 
Canal tolls, nationalism, military manpower, and the 
conduct of the War Department during and immedi- 
ately after the first World War. 

Chamberlain was a facile speaker, but not a bril- 
liant one, his major weakness arising from intellec- 
tual limitations which were exemplified by an inade- 
quate philosophical background, an inability to 
originate ideas, and stylistic deficiencies. He was 
well-informed on the subjects on which he spoke, 
however, and he concerned himself almost exclusively 
with the major issues of his time. 

Chamberlain’s strength as a public speaker was 
that he was trusted, respected, and loved for his hu- 
man sympathies, his out-going personality, his cour- 
age, and his absolute integrity. He knew the people 
and their needs and devoted his life to public service. 





He was an effective advocate of policies which on the 
whole are still tenable and he used his power for no 
ignoble ends. Although not a leader in the sense of 
originating novel programs, as executive and legis- 
lator he helped to implement ideas which have been 
decisive and salutory for America. His major con- 
tribution lay in cultivating the public mind and then 
stimulating action through constant public speaking 
which was lucid, logical, vigorous and persuasive. 
318 pages. $3.98. Mic 55-78 


A RHETORICAL ANALYSIS OF THE 
SPEECHES OF ROBERT G. COUSINS 


(Publication No. 11,122) 


Miriam Blinn Smith, Ph.D. 
University of Minnesota, 1954 


This study was concerned primarily with the pub- 
lic addresses delivered by Mr. Cousins in the state 
of Iowa. The main purpose was to form a judgment 
as to how well or poorly the speaker adapted himself 
to the circumstances which confronted him. The 
critical analysis on which this judgment was based 
involved an investigation of the issues on which 
Cousins spoke, his own attitudes, the attitudes of the 
people of Iowa, and the artistry displayed in the 
speeches. 

There were four major issues: railroad regula- 
tion, high protective tariff, emergence of the United 
States as a world power, the growth of the Populist 
Party. 

An examination of seventy speeches delivered by 
Cousins from 1883 to 1910 showed that his attitudes 
toward the issues were characterized by a belief that 
whatever the nature of the solutions offered to the 
problems arising from these issues, such solutions 
must find their basis in the moral principles of the 
community. This examination also showed that 
Cousins considered that his chief responsibility to 
his audience lay in advocating a moral basis of prob- 
lem solution. 

Cousins style and methods of proof showed con- 
siderable ability to adapt to his audiences. His use 
of ethical proof was through association of his 
causes with what was considered virtuous by his 
audience. Cousins used logical proof less than he 
did the other types of proof. His use of emotional 
proof was almost exclusively righteous indignation, 
which was sometimes directed against the audience 
itself. 

An examination of the records of reactions to 
Cousins speeches showed that both his friends and 
his opponents held a high opinion of his integrity. 
The public image of Cousins was that of an extremely 
honest and forthright man. This concept of the man 
accounted in no small way for the successful career 
he had as a non-political lecturer, while he was at 
the same time engaged in political speaking. But in- 
vestigation of the reactions of his contemporaries 
showed that they looked upon him primarily not as a 
political figure, but rather as a speaker who happened 
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to be congressman from the Fifth District. He held 
this position from 1892 until his voluntary retirement 
in 1910. No evidence was found that he at any time 
throughout his political career sacrificed his integ- 
rity for political expediency. 

Any influence he may have had upon the Iowa audi- 
ence to which he spoke would have to arise from the 
public image of a man of great integrity, a man whom 


audiences could and did believe. No evidence can be 
found which points specifically to a law, deed or ac- 
tion as having come directly from the influence of the 
speaking of R. G. Cousins. Rather the realm of his 
influence lay in the moral conscience which he 
sought to activate in his audience. 

257 pages. $3.21. MicA 55-602 
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CERTAIN ASPECTS OF THE HISTOCHEMISTRY 
AND METABOLIC SIGNIFICANCE OF THE 
INTRACELLULAR BODIES (BACTEROIDS) 

OF COCKROACHES (BLATTARIAE) 


(Publication No. 11,071) 


Marion Alice Brooks, Ph.D. 
University of Minnesota, 1954 


Adviser: A. Glenn Richards 


The occurrence of bacteria-like bodies in certain 
cells (mycetocytes) of the fat body of cockroaches 
has been known since 1887. The bodies, called bac- 
teroids, are universally found in all species of cock- 
roaches, and are transmitted via the eggs to the em- 
bryos. The nature and function of the bacteroids 
have been unknown. 

In the present study, the bacteroids were stained 
by four different methods for demonstrating nuclear 
material. Positive reactions were obtained by all the 
methods but the images were not identical. 

The bacteroids do not react like mitochondria, 
being resistant to fixing fluids containing organic 
acids. In sections of fat-body tissue fixed in mito- 
chondrial preservatives, doubly stained, the bac- 
teroids stained differently from the true mitochondria 
of the mycetocytes. The bacteroids resist disruption 
by a buffered solution of bile salt (sodium taurocho- 
late, 0.2%, pH 17.5) and they can be isolated from 
homogenized fat body as a sedimented fraction by 
differential centrifugation at a relatively low force. 

The bacteroids do not stain supravitally with 
Janus Green B at a dilution of 1:500,000 but they do 
stain with neotetrazolium chloride. The endogenous 
staining activity was removed by bile solution, after 
which the bacteroids reduced tetrazolium if succi- 
nate was used as substrate. The reducing activity 
was partially inhibited by malonate (0.02 M) but com- 
pletely inhibited by alpha-keto-glutarate (0.02 M). 

Mitotic division of the mycetocytes of the German 
cockroach is reported for the first time. 

A method of obtaining German cockroaches free 
of bacteroids is described. Newly-hatched nymphs 
of both sexes were reared on a stock diet containing 
0.1 per cent aureomycin. The antibiotic at this con- 
centration had little effect on the bacteroids of the 


fat body, nymphal growth being only slightly delayed; 
but egg production was partially suppressed and 
many eggs failed to hatch. In toto staining of the 
eggs revealed thatthe bacteroids were destroyed in 
the ripening eggs. The progeny were completely 
aposymbiotic. The “empty mycetocytes” were pres- 
ent, remaining in clusters instead of separating and 
distributing throughout the fat body. 

If sodium or succinyl sulfathiazole was fed (1.0%) 
instead of aureomycin, the bacteroids in the develop- 
ing eggs were not always completely destroyed and 
the resulting offspring oontained “delayed myceto- 
cytes.” These cells contained fewer than the normal 
number of bacteroids and consequently their division 
and multiplication were slowed down. 

The aposymbiotic nymphs were practically incap- 
able of growth on the stock diet routinely used for 
rearing normal roaches. If large amounts of yeast 
or liver were added to the diet, the aposymbiotic 
nymphs reached maturity in two or three times the 
period required by normal nymphs. 

The reproduction of the aposymbiotic adults of 
both sexes was deleteriously affected but second gen- 
erations of bacteroid-free insects were obtained. 
Their histology and growth were similar to that of the 
first generation. 

The hereditary transmission of the bacteroids 
was either partially or wholly prevented by rearing 
cockroaches on a semi-synthetic diet containing 
crystalline vitamins. The diet maintains good growth 
of the first generation but the symbiote-poor progeny 
grew poorly on the same diet. 

Pieces of normal fat body from the same species, 
implanted into the aposymbiotic nymphs, accelerated 
growth but did not cause a normal rate of growth. 
Serial sections of the insects showed that the im- 
planted tissue remained as a discrete entity and grew 
slowly. Homogenized tissue failed to improve growth: 
and no bacteroids could subsequently be found. 

The conclusion was reached that the association 
between cockroaches and bacteroids is one of benefit 
for the insect, at least, and probably also for the 
microorganism. 131 pages. $1.64. MicA 55-603 
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The validity of morphological characteristics 
used in differentiating species of Cyclocoelum re- 
ported from the American coot, Fulica americana 
Gmelin, is discussed and 2 species, C. pseudomi- 
crostomum Harrah, 1922 and C. microcotyleum 
Noble, 1933, are reduced to synonyms of C. micro- 
stomum., 

C. microstomum, a relatively large trematode 
(12-23 mm. in length) inhabiting the air sacs of the 
coot produces mature eggs that contain fully matured 
miracidia and immature rediae. The miracidium 
emerges within minutes after the egg is placed in 
water, swims actively and penetrates the snail host. 
A single generation of rediae produces 30-50 cerca- 
riaeum type cercariae which encyst as metacercariae 
in the tissues of the same snail host. The definitive 
host becomes infected by eating infected snails. In 
the intestine of the definitive host the parasite 
excysts, travels through the intestinal wall and 


























penetrates the liver. After 12-14 days of develop- 
ment in the liver the parasite travels to the air sacs 
where development is completed. 

Five species of snails (Lymnea stagnalis, Stagni- 
cola palustris, Menetus exacuous, Physa gyrina and 
Gyraulus sp.) and 2 species of birds (Fulica ameri- 














cana and Porzana carolina were experimentally in- 
fected with C. microstomum. 

C. microstomum infections are more prevalent 
in young (35.1%) than in old (14.9%) coots. This vari- 
ation is attributed to the fact that young coots eata 
greater proportion of animal matter, thus if infected 
snails are present they have a greater opportunity to 
become infected. 

An attempt at in vitro cultivation of rediae and a 
technique for obtaining axenic miracidia and rediae 
are reported. Concentrations of axenic miracidia 
and rediae were obtained by placing eggs removed 
from adult worms under aseptic conditions in a side 
arm flask filled with water and the entire flask with 
the exception of the side arm covered with an opaque 
cloth. The miracidia, which are positively photo- 
tactic and negatively geotactic, were picked up from 
the light-exposed side arm in large numbers and 
placed with various media in hanging drop culture 
chambers. Rediae emerged and were maintained in 
cultures for periods up to 14 days but no appreciable 
growth or development occurred. | 

120 pages. $1.50. MicA 55-604 
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